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MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOX 2003

OAK RIDGE. TENNESSEE 37831- 7 0

February 24, 1992

Ms. Joan Kessner
Westinghouse Hanford Company
Office of Sample Management
2355 Stevens Drive
Richland, Washington, 99352

Dear Ms. Kessner:

Wet Chemistry Analytical Results Package on Project 91-020: 200-BP-1 Samples

Attached are the analytical results of the wet chemistry analysis on the 200-BP-1 samples, SDG#
BOOJ75, Project 91-020, received into the K-25 Site Analytical Chemistry Department (ACD)
laboratories on April 6, 1991. Also attached are copies of the AnaLis report forms, the Chain of
Custody records and sample receipt documentation, a sample identification table and a summary of
the protocol utilized to perform these analyses in accordance with agreements between the OSM and
K-25 ACD. The results are reported on CLP-type forms for the wet chemistry analyses. All data
quality objectives were satisfied on this project.

I certify that this data package is in compliance with the terms and conditions of the OSM's revised
Statement of Work and letter dated December 20, 1990, both technically and for completeness, for
other than the conditions detailed in the following forms. Release of the data contained in this hard
copy data package has been authorized by the Laboratory Manager or his designee, as verified by the
following signature.

Sincerely,

' -

W. Morrow
Department Manager
K-25 Site Analytical Chemistry Department

Attachments
cc/attach: D.L.Amnburgey

S.R.Smith - RC
cc: H.H.Sullivan

Deorah L. mburgey
Program Manager
Hanford Support Program

Claece R.K
Program Manager
Waste Management Analysis
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2
PROTOCOL UTILIZED FOR WET CHEMISTRY ANALYSES OF

200-BP-1 SAMPLES

Analysis
A. Anions (NO 3, SO4, Ortho Phosphate)

Protocol
EPA-300.0

SAMPLE IDENTIFCATION TABLE FOR SDG# BOOJ75

200-BP-1 SAMPLES

Date OSM Sample ID Lab Sample ID Matrix Comments
Received

4/06/91 BOOJ75 910412-211 soil

BOOJ76 910412-212 soil

BOOJ75-MS 910415-089 soil Matrix spike of BOOJ75
(910412-211)

BOOJ75-MSD 910415-090 soil Matrix spike duplicate of
BOOJ75 (910412-211)



COOLER RECEIPT FORM
for SOP 2332

3
File with receiving
and C-0-C records.

Date: 9 - L! I Shipper ID and Document No: ?Y)9 2 &(2 )

Cooler ID if noted on outside of cooler: 6 Ac

Project No: ____ Subproject No: 2Z Site Location: B -t fond

Custody seal on cooler?

Condition of cooler
acceptable?

Radioactive labels?

Hazardous labels?

Custody form(s) inside
of cooler?

Was cooler required to
be maintained at 4 deg C?

Sample containers intact?

Are containers those
specified for requested
parameters?

Date of login:

Lab assigned ID No:

No

Yes I

Yes 9 |

Yes

Ye No I
QY No I

( eO NO

Yes No

____________________________________|_

Thru

Custody seals dated and signed?

Prog. Mgr. notified of
receipt of cooler?

Radioactivity recheck OK?

Samples properly labeled?

Custody form(s) properly
completed and signed?

Thermometer inside of
cooler?

Temperature of cooler: __/deg

VOA containers free of
bubbles?

Additional information
needed from Prog. Mgr.?

Yes

Yes No

Yes

Yes

Yes

C (X.X)

Yes INo

NOTE: Nitrite-N, Nitrate-N, o-Phosphate-
o-Phosphate-P have 48-hour holding
time. LOG IN THESE FIRST - ASAP

The lab numbers plus the project number are used for tracking purposes.

Conments: Signed:
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MARTIN MARIETTA ENERGY SYSTEMS. INC.

ANALYTICAL CHEMISTRY DEPARTMENT

CHAIN OF CUSTODY RECORD

PROJECT NUMBER PROJECT NAME

SAMPLERS (SIGNATURE) NO. x 1- 1 1

CON- -) 
REMARKS

TAINERS
SAMPLING SAMPLE

CUSTOMER NUMBER ACD NUMBER DATE I TIME TYPE { N R

P 7 'o1-In 4 v i_1 __ __ 17 < _ 'e/ /?/?IIphk / G! c-
1i nlAo 'tlAb '2-9

Bc -co 0 29 _ _0/c 6

RELINQUISHED BY (Signature) Date Time RECEIVED BY (Srgnatue) Date Ti NQUIH Dale Tme RECEIVED BY (Signalwre)

RELINQUISHED BY fSegnatlreJ Date Time ECEIVED BY (Srgnatute) Date Timel RELINQUISHED BY iSrgnatwue) Date Time RECEIVED BY (Sgnatwe)

ue-Ifi6i (t 4-891
DISTRIBUTION ORIGINAL ACCOMPANIES SHIPMENT. COPY TO COORDINATOR OF FIELD FILES

a 4-

Lv

IACD CDC NO

1782

I/ I/ V" '/ /I
&a] We 9 1

--
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Westinghouse Hanford CHAIN OF CUSTODY S

Custody Form Initiator ,/ t

Company Contact vL- 41',d/qe Telephone t'/2/9

Project Designation/Sampling Locations ;to Collection Date 1/i/

#/ar 4'ttae .Kc// jompying /%jecI 4-1
Ice Chest No. /eV / Field Logbook No.

Bill of Lading/Airbill No. 'IIM<4 2 9 '7 Offsite Property No. ______~ _

Method of Shipment

Shipped to 'zt t1 Ppa=-1nw1# ofr", {j '/I Mar /znetk Er $J 0i"nl

Possible Sample Hazards/Remarks

Sample identification

] Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Nam

Rli qu e by: Received b : J DSY7)/2 e3~t Date/Time:

Relinquished by: D6Receiv d by: -J, Gr ctsor Date/Time:

Relinu ished by: Received by: Date/Time:

Relinquished by: Received by: DatefTlme:

Final Sample Disposition

Disposal Method: Disposed by: Date/Time:

Comments:
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C 2CONTROL NUMBER
we.-- OFF-SITE (To be obtasned from PROPERTY MANAGEME NT

t~bn~t&PROPERTY CONTROL
PART? - TO BE COMPLETED BY ORIGINATOR

ep ot Section Unit

The following tte's are to be s ipped from &Contractor 1 Vendor

Routing M Contractor Q Vendor

Shipped to Off.site Custodian 4 a.Iln Ar77 : .Kip

0 / Full Title

Quanti Description (include Serial and any Government Tag Numbers) Original Cost

Poly 56-, ck-sd
-66 14 oaced r V/ermi /-Fee - and b e ke 

N.S t for theOf (SeStrate ursee nt-Por
x e-et Ao/3)1 (q it69

Q Classified 12 Unclassified Q Shipped Under DOE Contract Q Shipped Under Contractor'sUse Permit Contract

Necessity for the Off.Site Use of this Property

1ifgra nt -avaL22bIC oa-3,k-

t/in Jf ad/kg & O/'14 ,L &9 7

CE RTIFICATIONOF T HE RADIATION MONIIORING REE EASE MUST BE SE CURE!) T HE SAME DAY TI-IA T MA TERIA! SS IS / NRED TO SHIPPING

RM Clearance for Public Release RM Survey No Date

Location of 1oPerty (A/e & Bidg) Contact Phone

& - /300-- Fr-- o r% A4 ;Ae1>/ 37%- 5/
Date Ready for Shipnient Cost Codettube Charged Approxiniate Date This

______________________________/____ / o Property will be Returned
Otigin1a~ A /-ie/Date Authorized 9y Dat/ 19
Signature and Name oI Property Corntror Custodian Date i r MprtI0

PARTI?1 - TOBE COM tED BYSHIPP
Signature of cc ie Return Or der No Date Issued Purchase Or der No - Date issued

Date

DISTRIBUTION

By Orignato Shipping Operation - Sign all Copies and Forward tOt
Whrte. Green. Yellow. Pint Proper y Management wi - Prropert y Management Green - Property Cuntrol Custoian (Issuing Ofite)
Goldenrod - Retain Yellow - Retain Pink - Originator

b4 3twO 4 9.t'

7''~



WVORLDWIDE an'

SIGNATURE AND TALLY RECORD
WeAS(MG)Ll reUS

DATE: I if413UIPMENT NO.: 247425668 6
SHIPPER WESTINGHOUSE SHIPPING DEPT (509) 376-66!
REFERENCE NO-: W91-0-0145 f43

SHIPPER NAMEANDADDRESS CONSIGNEE NAME AND ADDRESS
1ESIINGHOUSE SHIPPING DEPT (509) 376-6665 CR KIRPAIRICK X1004A DROP POINT A20
62-06 U. S. DEPARTMENT OF ENERGY C/O US DEPARTr±ENT OF ENERGY

WESTINGHOUSE HANFORD CO$PARY MARTIN MARIETTA ENERGY SYSTEM
2355 STEVENS DRIVE BLAIR ROAO HWY 58
PO BOX 1970 OAK RIDGE TN 37831
RICHLA1W WA 99352

Pieces Weight 614 /Mb=9s EmeryAulhorizallon No.

1/ 91 LBS rCtFQ 10: EPSILON 6 WATER ' 56LES
EACH PERSON HANDLING OR TAKING CUSTODY OF THIS SHIPMENT MUST SIGN AND COMPLETE THE INFORMATION BELOW

Name of Person/Company Transship Point/Destination Signature of Person Accepting Custody Time/Date

ijgyCE- LAREs.J 7A/J00 RICHLAND WA

2.

3.

4.

7._ _t_

8. k

flt) t Z1 V (1/c_
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-r --
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PiORM OFRPAYMENT

ASHn ctb oI- -

PPNIM C0L[]0H0QM4T Mo

E 85 281'55
froStN G / OCR KIRKPATRICK Ki

t9STTmwCunicr PI DTE DT tcnol q70~t-AI i5 nenrur

ii
UHJIEDFSTATES / CANADA INTEPNATnOtmS

"QS- c )WO'NITE&'P'0 LouW 1
E5 S.S Day sw , oekw

1 (4-4Ic
004A DROP POINT

?utfflh

247425668
A20

6
~Wfli L~t~t

U. S. DEPARTMENT OF ENERGY C/O
WESTINGH SE HANFORD MARTIN MARIETTA ENERGY SYSTEM

BLDG 1163 fo EMERY WORLDWIDE

2355 STEVENS DRIVE BLAIR ROAD HWY 58 will collect consign"'

C n 
C.. .chck .maUs payable

Li on to the shipper

RICHLAND AOAK RIDGE Tfor the vloe of the

Cnstoner's Refernce Nmnberp Cnsgee's Accowt Iinter goos in the a mount

W81231- ED3E1 W91-0-0145 #4 99352 E 37831 show) above.

akw I BV FOR DFMA-TUoctmd Vakm
1 I ESILN '"h'CALL 1-BOO H1I EMERY $

46LER 10 EPSILON 6 (1-800-443-63791

WATER SAMPLES 800F94
BOOI95 Ir

0VE T 0 VE 0
SIGTURE SECURITY SERVICE [3

IA M E

C hy Code Aly W

InteMatlonal Customns Value Intemallonal Insurance

Base Chaxge 
Total Tadsortation Chages I 

C
0l Terms and Conditions on Back

tariff 
Dest 

I

GGIawy

SERVICES
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Date Printed:

10-FEB-1992 14:21

Oak Ridge K-25 Site

Analytical Chemistry Department

Results of Analyses

AnaLIS ID:
Customer:

Date Sampled:

Sampled By:
Material Description:

Program Manager:

910412-211
KESSNER

1-APR-1991

Project: G132 0201

SOIL

DL AMBURGEY (# 28912

Customer Sample ID:

Requisition Number:

Date Sample Received:

Date Sample Completed:

B00J75

6-APR-1991

24-SEP-1991

Date Sample Approved:

I : Result has been Corrected for Spike

Limit

Procedure No. Analysis Result a Quat of Error

* Spectrochemistry Laboratory ***** 0.
Selenium --------

***** Inductively Coupled Plasma Laboratory *

EPA-3050 Bismuth
EPA-200.7

***** Radiochemistry Laboratory *

EC-134 Cesium-137
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-906.0 Strontium
IHA-485 Uranium Alpha Activity
TP-1628 Technetium
TP-1635 Plutonium-238
TP-1635 Plutonium-239

***** Wet

EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

Chemistry Laboratory ***

Nitrate

Ortho Phosphate IC
Sulfate
Cyanide

<10.0

2.93
1.26
5.97
1.31

3.66E-1
-1.54

2.58E-2
-2.58E-2

Units Analyst

ug/Kg 29175

mg/Kg EA HESTER

+/-

+/-

+/-

+/-

+/-

+/-

+/-

3.0E-1
2.0
3.9
4.6E-1
2.OE-1
13.9
8.9E-2
8.9E-2

<20
<20
<20

<0.1

pCi/g
pCi/g
pCi/g

pCi/g

pCi/g
pCi/g
pCi/g

pCi/g

SM
SM
SM

SM
SM

SM
SM
SM

ug/g
ug/9
ug/g
ug/g

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINN5BREW
KINNEBREW
KINNEBREW

CA SEDLACEK
CA SEDLACEK
CA SEDLACEK
900019

Spike Recovery Data

Unspike

Analysis Result

NITRATE 0

ORTHO PHOSPHATE IC 0
SULFATE 0

Amount
Spike

100
100
200

Spike
Result Units

99 ug/g
88 ug/g

176 ug/g

Amount Percent
Recovered Recovered

99.
88.

176.

99.0
88.0
88.0

GA
File Number

10427A

10716B

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
91-29

Date
Completed

27-JUN-19

16-JUL-19

6-JUN-19
10-JUN-15
10-JUN-19
29-MAY-IS
28-APR-15

6-JUN-19
6-JUN-iS
6-JUN-15

21-APR-i'

21-APR-i'
21-APR-1C
20-MAY-1l



Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

232
Date Printed:

10-FEB-1992 14:22

AnaLIS ID:
Customer:

Date Sampled:
Sampled By:

Material Description:
Program Manager:

910412-212
KESSNER

1-APR-1991

Project: G132 0201

SOIL

DL AMBURGEY (# 28912

Customer Semple ID:
Requisition Number:

Date Sample Received:

Date Sample Completed:

800J76

6-APR-1991
2Z4SEP-1991

Date Sample Approved:
[I : Result has been Corrected for Spike

Limit
Procedure No. Analysis Result Q Qual of Error

* Spectrochemistry Laboratory * <o *2
Seleni um --------

***** Inductively Coupled Plasma Laboratory *

EPA-3050 Bismuth
EPA-200.7

<10.0

Units Analyst

ug/Kg 29175

mg/Kg EA HESTER

***** Radiochemistry Laboratory *****

EC-134 Cesium-137
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-906.0 Strontium
IHA-485 Uranium Alpha Activity
TP-1628 Technetium
TP-1635 Plutonium-238
TP-1635 Plutonium-239

**** Wet
EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

Chemistry Laboratory **

Nitrate
Ortho Phosphate IC
Sulfate
Cyanide

QA
File Number

10427A

10716B

Date
Completed

27-JUN-199

16-JUL-199

20.22
3.27

27.80
2.65

4.45E-1
48.10

0.00
-2.58E-2

+/-

+/-
+/-
+/-

+/-

8.2E-1
2.3
5.0
5.4E-1
2.2E-1
15.3
1.0E-1
8.9E-2

SM
SM

SM
SM
SM
SM
SM
SM

KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBflEW
KINNEBREW

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

ug/i
ug/g
ug/g
ug/g

<20
<20
<20

<0.1

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
91-29

6-JUN-199
10-JUN-199
10-JUN-199
29-MAY-199
28-APR-199
6-JUM-199
6-JUN-199
6-JUN-199

21-APR-19
21-APR-199
21-APR-199
20-KAY-19%

CA SEDLACEK
CA SEDLACEK
CA SEDLACEK
900019
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Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 10-FEB-1992 14:23
Results of Analyses

AnaLIS ID:
Customer:

Date Sampled:
Sampled By:

Material Description:

Program Manager:

910415-089
KESSNER

1-APR-1991

Project: G132 0201

SOIL

DL AMBURGEY (# 28912

Customer Sample ID: BOOJ75-MS

Requisition Number:

Date Sample Received: 6-APR-1991
Date Sample Completed:

Date Sample Approved:
[I : Result has been Corrected for Spike

Limit
Procedure No. Analysis Result 0 Quat of Error

***** Spectrochemistry Laboratory *****

SeLeni um .-----

Units Analyst -

QA Date
File Number Completed

ug/Kg

***** Inductively Coupled Plasma Laboratory

EPA-200.7(CLP) Bismuth

***** Radiochemistry Laboratory *****

EC-134 Cesium-137
EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity
EPA-906.0 Strontium

IHA-485 Uranium Alpha Activity
TP-1628 Technetium

TP-1635 Plutonium-238

TP-1635 Plutonium-239

***** Wet

EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

chemistry Laboratory
Nitrate
Ortho Phosphate IC

Sulfate

Cyanide

NA

NA

1.40E3
1.79E3
2.13E4

35.50
3.37E2

1.35E-1
11.00

ug/Kg MJ SCHEUER NA

+/ -

+/-

+/-

+--

27.0
28.0
35.0
1.9
21.7
1.4E-1
1.1

8a

99
176

pCi/9g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

SM
SM
SM
SM
SM
SM

SM
SM

CA
CA
CA
MH

ug/g
ug/g
ug/g
ug/g

KINNEBREW
KINNEBREW
KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

SEDLACEK

SEDLACEK

SEDLACEK

FELLER

ENV-534

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
x

***** Comments from the Wet Chemistry Laboratory *

MS/MSD NOT PREFORMED ON CYANIDE ANALYSIS

***** Comments from the Inductively Coupled Plasma Laboratory *****

This sample was not chosen to be spiked by the ICP laboratory.

16-JUL-19'

6-JUN-19'
10-JUN-19C.
10-JUN-19'
29-MAY-19'
28-APR-19'
6-JUN-19'
6-JUN-19'
6-JUN-19

21-APR-19

21-APR-19.
21-APR-19
21-APR-19



Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

AnaLIS ID: 910415-090 Project: G132 0201
Customer: KESSNER

Date Sampled: 1-APR-1991
Sampled By:

Material Description: SOIL
Program Manager: DL AMBURGEY (# 28912

Customer Sample ID:
Requisition Number:

Date Sample Received:
Date Sample Completed:

.25
Date Printed:
10-FEB-1992 14:2

B00J75-MSD

6-APR-1991

Date Sample Approved:

I : Result has been Corrected for Spike

Procedure No. Analysis Result
Limit

Q QuaL of Error Units Analyst
QA Date

File Nuber CompLetec

***t* Spectrochemistry Laboratory *****

Selenitum

***** Inductively Coupled Plasma Laboratory
EPA-200.7(CLP) Bismuth

***** Radiochemistry Laboratory *

EC-134 Cesium-137
EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity

EPA-906.0 Strontium
IHA-485 Uranium Alpha Activity
TP-1628 Technetium
TP-1635 Ptutonium-238
TP-1635 Ptutonium-239

***** Wet
EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

Chemistry Laboratory *****

Nitrate

Ortho Phosphate IC

Sulfate
Cyanide

'4A1 ug/Kg

NA

NA
1.52E3
1.84E3
1.82E4

37.90
3.27E2

1.73E-1
11.20

ug/Kg MJ SCHEUER NA

+/-
+/-

+/-
+/-

+/-

+-
+-
+-

28.0
29.0
33.0
2.1
21.5
1.5E-1
1.1

<20
<20
<20

x

pCi/g
pCi/g

pCi/g
pCi/g
pCi/g

pCi/g
pCi/g

pCi/g

ug/g
ug/g
ug/g
ug/g

SM

SM

SM
SM
SM

SM
SM
SM

CA

CA

CA

MH

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW
KINNEBREW

SEDLACEK
SEDLACEK

SEDLACEK
FELLER

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
X

***** Comments from the Wet Chemistry Laboratory *

MS/MSD NOT PERFORMED ON CYANIDE ANALYSIS

***** Comments from the Radiochemistry Laboratory *

THE SPIKE RECOVERY ON SAMPLE NUMBERS 910145-089MS, 090MSD
FOR PLUTONIUM WAS BASED ON THE TOTAL OF PU-238 AND PU-239.

16-JUL-19

6-JUN-19
10-JUN-15
10-JUN-15
29-MAY-19
28-APR-15
6-JUN-15
6-JUN-19
6-JUN-1S

21-APR-1I
21-APR-IS
21-APR-1E
21-APR-1'



*** Connents from the Inductively Coupled Plasma Laboratory *

This sample was not chosen to be spiked by the ICP laboratory.
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MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOX 2003
OAK RIDGE, TENNESSEE 37831-744

February 24, 1992

Ms. Joan Kessner
Westinghouse Hanford Company
Office of Sample Management
2355 Stevens Drive
Richland, Washington, 99352

Dear Ms. Kessner:

Inorganic Analysis CLP Package on Project 91-020: 200-BP-1 Samples

Attached are the results of the inorganic analyses on the 200-BP-1 samples, SDG# BOOJ75, Project
91-020, received into the K-25 Site Analytical Chemistry Department (ACD) laboratories on April
6, 1992. Also attached are copies of the Chain of Custody records and sample receipt documentation,
a sample identification table and a summary of the protocol utilized to perform these analyses in
accordance with agreements between the OSM and K-25 ACD. The results are reported in CLP
format for the inorganic analyses. All data quality objectives were satisfied on this project.

I certify that this data package is in compliance with the terms and conditions of the OSM's revised
Statement of Work and letter dated December 20, 1990, both technically and for completeness, for
other than any conditions detailed in the forms. Release of the data contained in this hard copy data
package has been authorized by the Laboratory Manager or his designee, as verified by the following
signature.

Sincerely,

Deborah L. Amburgey
Program Manager

f-Hanid Support Program

Clarence R. Kirkpatrick
Program Manager
Waste Management Analysis

oy W. Morrow
Department Manager
K-25 Site Analytical Chemistry Department

Attachments
cc/attach: D. L. Amburgey

S. R. Smith - RC
cc: N. P. Buddin

D. C. Canada
H. H. Sullivan
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PROTOCOL UTILIZED FOR INORGANIC ANALYSES OF

200-BP-1 SAMPLES

Analysis
ICP Metals
AA Metals
Selenium

C. Cyanide

(Bismuth only)

SAMPLE IDENTIFICATION TABLE FOR SDG# BOOJ75

200-BP-1 SAMPLES

A.
B.

Protocol
EPA-200.7

EPA-270.2
EPA-335.2

Date OSM Sample ID Lab Sample ID Matrix Comments
Received P__ 1

4/06/91 BOOJ75 910412-211 soil

BOOJ76 910412-212 soil

BOOJ75-MS 910415-089 soil Matrix spike of BOOJ75
(910412-211)

BOOJ75-MSD 910415-090 soil Matrix spike duplicate of
BOOJ75 (910412-211)
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July 29, 1991

Between March 31, 1991 and April 6, 1991 the K-25 (ORK25P) Analytical Chemistry
Department received the following samples for analysis:

Laboratory ID
910403-102
910403-103
910408-029
910408-030
910412-211
910412-212

EPA ID
BOOFH5
BOOFH6
BOOF94
BOOF95
BOOJ75
BOOJ76

Customer No.:
BOOFH5
BOOFH6
BOOF94
BOOF95
BOOJ75
BOOJ76

The above samples were designated as ICP, SDG number BOOFH5. The
Laboratory ID and Customer Sample Numbers are used internally for tracking
purposes.

The following quality control solutions were used for the analysis of
these samples:

ICP calibration verifications
ICP interference check standards
ICP aqueous laboratory control std
ICP CRDL standard
ICP Calibration Standards

a. STDI = Matrix Matched Sta
b. STD2 = SPEX Multielement
c. STD3 = SPEX Multielement
d. STD4 = SPEX Multielemen
e. STD5 = SPEX Multielemen
f. STD6 = SPEX Multielemen
g. STD7 = SPEX Multielemen
h. STD8 = SPEX Single Elem

SPEX Multielement Standards (SPEX7, SPEX19)
EPA UNLV-QAL ICS-A(1089) and ICS-B(1089)
EPA UNLV-QAL Std.(0287)
Perkin Elmer Multielement CRDL Standard Mix

ndard Blank
Standard (XORNL22)
Standard (XORNL18)

t Standard (XORNLI9.
t Standard (XORNL24)

Standard (XORNL25)
t Standard (XORNL26)
ent 1000 ppm Ag

XORNL20)



4
All associated QA/QC was within the criteria specified by CLP.

Sincerely

MJ. Scheuer

cc: M.S. Dill
R.W. Morrow
File - MJS - NoRC

This d a been reviewed

R.W. Morrow, Dept.

and is approved for relege->

Head M. 8,.'Dill, Methodology and QA



-" 5

February 21, 1992

Joan Kessner
Project Manager
Westinghouse Hanford Company
Richland, WA 99336

Dear Ms. Kessner,

On April 6, 1991 the Oak Ridge K-25 Site Analytical Chemistry Department (ACD) received 2 soil
samples from Westinghouse Hanford Company. The samples were grouped into a Sample Delivery
Group following EPA CLP protocols. The K-25 sample identification numbers were assigned as
follows:

Laboratory ID Customer ID EPA Sample Number

910412-211 BOOJ75 B00J75

910412-212 BOOJ76 BOOJ76

A narrative of the Atomic Spectrometry and Mercury Analysis laboratories experiences and problems
in the preparation and analysis of the sample is given below:

The pre-digest spike and both analytical spikes did not recover within the allowable
QC limits and are flagged with the appropriate CLP data qualifier flags. The low
concentration of selenium found in the samples did not warrent the use of standard
additions for quantification, however the analytical spike data shows appreciable
interferences present in the samples. No other unusual problems were encountered
with this sample set.

The following quality control solutions were used for the analysis of these materials:

GFAAS initial calibration verification EPA ICV-2 (0590)
GFAAS continuing calibration verification Perkin-Elmer CLP standard N930-0221

All values on all forms have been rounded to the appropriate number of significant figures in accordance
with the 3/90 revision of the EPA CLP statement of work, SOW ILM01.0. All data qualifier flags, C and
Q field, are consistent with requirements of the SOW. All calculated results shown on forms are derived
from the rounded values given on the forms, not from the original raw data.

Sincerely,

Thomas J. Oatts



Ccc: D. C. Canada
R. W. Morrow
File - TJO - NoRC

This data has been reviewed and is approved for release.

W. Morrow, Dept. Head D. C. Canada, Methodology and QC



Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEE

Contract:

Case No.: SAS No.:

Matrix (soil/water): SOIL

Level (low/med):

% Solids:

LOW

97.5

SAMPLE NO.

B00J75

a Sor 15
SDG No.: BGOGHS

Lab Sample ID: 910412-211

Date Received: 04/06/91

Concentration

CAS No.

Units (ug/L or mg/kg dry weight):

Analyte

Bismuth

Concentration C

10.2 U

Color Before: BROWN

Color After: LT. GREEN

Clarity Before: CLEAR

Clarity After: CLEAR

Comments:
K-25 Analytical Chemistry Department ANALIS ID #: 910412-211

FORM I - IN

Texture:

Artifacts:

7/88

Q

N

MG/KG

M

NR
NR
NR
NR
P
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NRI



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: MARTIN-MARIETTA K25_SITE_

Lab Code: K25ACD Case No.:

10
EPA SAMPLE NO.

- BOOJ75.

Contract: HANFORD- B______

SAS No.: SDG No.: BOJ75

Matrix (soil/water): SOIL_

Level (low/med):

%s Solids:

LOW_

97.5

Lab Sample ID: 910412-211

Date Received: 04/06/91

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440- 38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony-
Arsenic-
Barium_
Beryllium
Cadmium__
Calcium
Chromium_
Cobalt__
Copper_
Iron
Lead
Magnesium
Manganese
Mercury_
Nickel_
Potassium
Selenium_
Silver-
Sodium_
Thallium_
Vanadium-
Zinc_
Cyanide__

Concentration

0.41

Color Before:

Color After:

BROWN_

BROWN_

Clarity Before:

Clarity After:

Texture: COARSE

Artifacts: YES

Comments:
ROCKS

FORM I - IN

C Q

WN_

M

Ni?
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
NR
NR
NR
NR

3/90



11
U.S. EPA - CLP

INORGANIC ANALYSIS DATA SHEET
EPA SAMPLE NO.

Lab Name: Ca f)cx CttC

Lab Code: KQ 5 Case No.:

Contract:

SAS No

Matrix (soil/water): So /

Level (low/med) :

( 6oo'/S

.: __ SDG No.:-BOO 5

Lab Sample ID: 901091 I

Date Received: 9/k/IL

% Solids:

Concentration Units (ug/L or mg/kg dry weight) : _____

|

Color Before:

Color After:

W I I II I |
CAS No. I Analyte IConcentrationlCi Q [I M

7429-90-5 [AluminumI_|_I
7440-36-0 lAntimany_1 |_ |
7440-38-2 jArsenic_ L I
7440-39-3 IBarium I 11 | ..I
7440-41-7 IBerylliumI
7440-43-9 ICadmiumI[_ 1
7 4 4 0170-2 ICaliuaf 11 1
7440-47-3 1Chrpmium_ _
7440-48-4 1Cobalt I
7440-50-8 iCopper 4 _
74P9-89-6 1Iron
7439-92-1 1 Lsad _.. _.. ....
7439-95-4 IMagnesiumi[
7439-96-5 IManganesel II
7439-97-6 1fMercuryj
7440-02-0 [Nickel - _

7440-09-7 j PotassIUm
7782-49-2 ISeleniumL
7440-22-4 ISilver_ -1
7440-23-5 ISodium_ _
7440-28-0 jThallium_] -4-1 - 1 1
7440-62-2 IVanadiumnLI__
7440-66-6 IZinc

ICyanidef < =.I
_ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ I..] _._ 

Clarity Before:
a

Clarity. Af ter:

Comments:

FORM I - IN

Texture:

Artifacts:

q ri .5

3/90



Lab Name: MARTIN MARIETTA

Lab Code: 125

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEI

Contract:

Case No.: SAS No.:

Matrix (soil/water): SOIL

Level (low/

% Solids:

med): LOW

94.S

Concentration Units (ug/L or mg/kg

12
SAMPLE NO.

T
B00J76

SDG No.: B0Ofl5 1

Lab Sample ID: 910412-212 'A

Date Received: 04/06/91

dry weight): MG/KG

Analyte

Bismuth

concentration

1r Q

Color Before: BROWN

Color After: LT. GREEN

Clarity Before: CLEAR

Clarity After: CLEAR

Comments:
K-25 Analytical Chemistry Department ANALIS ID #: 910412-212

FORM I - IN

Texture:

Artifacts:

7/88

CAS No. Q

N

M

NR

NR
p_
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: MARTIN-MARIETTA K25SITE_

A S 13
EPA SAMPLE NO.

BOOJ76
Contract: HANFORD- I I

Lab Code: K25ACD Case No.: SAS No.: SDG No.: B00J75

Matrix (soil/water): SOIL

Level (low/med):

! Solids:

Lab Sample ID: 910412-212

Date Received: 04/06/91LOW

94.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9

.7440-70-2
7440-47-3
744 0-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte IConcentration

Aluminum_
Antimony-
Arsenic_
Barium_
Beryllium
Cadmium_
Calcium_
Chromium_
Cobalt_
Copper
Iron---
Lead_
Magnesium
Manganese
Mercury_
Nickel-
Potassium
Selenium_
Silver
Sodium_
Thallium_
Vanadium_
Zinc-
Cyanide_

Color Before: BROWN

Color After: BROWN

Clarity Before:

Clarity After:

Texture: COARSE

Artifacts: YES

Comments:
ROCKS

FORM I - IN

C

_

WN

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F
NR
NR
NR
NR
NR
NR

0.42

3/90



U.S. EPA - CLP

INORGANIC ANALYSIS DATA

Lab Name: nA-;n fl iC 0-'

Lab Code': K: 5

Contract:

Case No.: SAS N

Matrix (soil/water) : Lw I
Level (low/med) :

U tLA

1-4
EPA SAMPLE NO.

SHEET

_.: SDG No.:

Lab Sample ID:

Date Received: Y/c9 i

I Solids:

concentration Units (ug/L or mg/kg dry weight): nU k'q

I I I I I I I
ICAS No. I Analyte IConcentrationlci Q H If

17429-90-5 jAluminun_
[7440-36-0 lAntimony I
17440-38-2 1Arsenic_ IL
|7440-39-3 1Barium I
17440-41-7 lBerylliumL
17440-43-9 Cadmium .
17440-70-2 1 Caicium L
j7440-47-3 I Chromiumj
17440-48-4 [Cobalt-[
17440-50-B [ Copper _
17439-89-6 [Iron I
17439-92-1 IL a.d
17439-95-4 1Magnesiumi 
17439-96-5 iHanganese_
17439-97-6 Ifercury_ I
17440-02-0 1 Nickel -I
17440-09-7 jPotassium I
17782-49-2 ISeleniumj
17440-22-4 Isilver -1
17440-23-5 ISodiumz __

17440-28-0 IThallinmL
17440-62-2 1Vanadium I
17440-66-6 jZinc I 1
I I_____ Cyandej <o.
I I I I1- 1-1

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN 3/90



COOLER RECEIPT FORM
for SOP 2332

126
File with receiving
and C-0-C records.

Date: L p Shipper ID and Document No: _ ___

Cooler ID if noted on outside of cooler: A4 C/;-

Project No: (I< Subproject No: oRCO Site Location: 4f ,0d

Custody seal on cooler?

Condition of cooler
acceptable?

Radioactive labels?

Hazardous labels?

Custody form(s) inside
of cooler?

Was cooler required to
be maintained at 4 deg C?

Sample containers intact?

Are containers those
specified for requested
parameters?

Date of login:

Lab assigned ID No:

d;; No

Yes I

Yes S

Yes

:Ye No

(Y , No |

(I es)No

Yes No |

Thru

Custody seals dated and signed?

Prog. Mgr. notified of
receipt of cooler?

Radioactivity recheck OK?

Samples properly labeled?

Custody form(s) properly
completed and signed?

Yes

No

Yes No

Yes (

Yes

Thermometer inside of
cooler? Yes (No'

Temperature of cooler: deg C (X.X)

VOA containers free of
bubbles? /Vk4 -Us--e-e

Additional information
needed from Prog. Mgr.? YesNo

NOTE: Nitrite-N, Nitrate-N, o-Phosphate-
o-Phosphate-P have 48-hour holding
time. LOG IN THESE FIRST - ASAP

The lab numbers plus the project number are used for tracking purposes.

Signed: _ / - ....

CuJsto6r s-c4ls riot >/NV'COedcv5icfe.

j30 1 -Hes nio- 1ctUdC Pzo r ClcySe-S

tee 0(\rcQ&;~ 0-' flu0i61 or ctilers Pofl

Comments:



MARTIN MARIETTA ENERGY SYSTEMS. INC.

ANALYTICAL CHEMISTRY DEPARTMENT

CHAIN OF CUSTODY RECORD

PROJECT NUMBER- PROJECT NAME

4/.-.oao e&o0-1P-/ , i { s
SAMPLERS (SIGNATURE) NO.

OF REMARkS
CON- N

TAINERS '

SAMPLING SAMPLE
CUSTOMER NUMBER ACD NUMBER DE TYPE

/302) 775 -/ u/a/ /I //g

6mi 'l& 'r l L R A l- Iu a, -ree ' -9< qq q
+,___y/ ro- -o go-sE9/Mo

(2, - Ax:> c_ s _ I o L \ I f - 0 / U -_____

(so3- -MSb) -()l _ _ __ _ __ _ _ __ _ _

RELINQUISHED BY- (Signature) Date Time RECEIVED BY (Signature) Date Time RELINQUISHED BY (Signature) Date Time RECEIVED BY (Signature)

RELINQUISHED BY (Signature) Date Time ECEIVED BY- (Signature) Date Time RELINQUISHED BY- (Signature) Date Time RECEIVED BY (Signature)

ucu-I6691 (I 4-89)
DISTRIBUTION ORIGINAL ACCOMPANIES SHIPMENT. COPY TO COORDINATOR OF FIELD FILES

IACDICOC NO

178



Westinghouse Hanford CHAIN OF CUSTOOY
Company 128

Custody Form Initiator /

Company Contact /i -'A/ Telephohe -

Project Designation/Sampling Locations 4CC 1 5-~ / Collection Date 4/17/
4t/dr #br-txce fo// d7m/ 4 4g jo~ec ' i-o3|

Ice Chest No. A/% Field Logbook No.

Bill of Lading/Airbill No. 2qlWCy &91R '7 Offsite Property No. l_/ -,!27/

Method of Shipment e=

Shipped to KiY i1/ Pfrpa(EAnel C/E%1rWi / Mcwe Mned ner 3ak
Possible Sample Hazards/Remarks Al/A

Sample Identification

] Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names)

R liqu he by: Receivedb : J lD7yAtkezrt Date/Time:

Relinquished by: RecqIv d by: , GcdsOA Date/Time:

Relin shed by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

Final Sample Disposition

Disposal Method: Disposed by: Date/Time:

Comments:

A-6000-407 (12/9



OFF-SITE
PROPERTY CONTROL

j UXt-4 I , 1 '

CONTROL NUMBER 49,
(To be obtained from PROPERTY MANAGEMENT)

/ kqi-CWI
PART I-TO BE COMPLETED BY ORIGINATOR

Dep eo Section Ataf b_-ie- Unit

The following tems are to be sipped from &Contractor C Vendor

Routing F-nery Q Contractor Q Vendor

Shipped to * Off.site Custodian

mn4nlal7 Full Title

Quanti Description (include Serial andany Government Tag Numbers) Original Cost

.S7m d OON E B ( erte (rc< 11-<e/3

s Me 6PtfEAo/3) (87 /t65

Q Classified E Unclassified Q Shipped Under DOE Contract C Shipped Under Contractor'sUse Permit Contract

Necessity for the Off Site Use of this Property

iryrm 6f avaiaable a17-/Ye.

CERTIFICATIONOf THE RADIA ION MONITORING REL EASE MUST BE SECURED THE SAME DAY THAT MA TLRIAL IS DE IVERED TO SHIPPING

RM Clearance for Public Release RM Survey No Date

Location of roperty (Ar & Bld g I Contact Phone

/5p-/ 30) -FF -1 /en Mte-/i 3 &-
Date Ready for Ship ent Cost Code to be Charged ApproKimate Date This

AI I Property will be Returrned

Origina 1y Date Authorized By Dale /

Signature and Name of Property Control Custodian Date Pi r M proI Da

PART II - TO BE COM tED VY SHIPP

Signatur et pRe, ie Return Order No Date issued PurchaseOrder No Date issued

Date

DISTRIBUTION

ByO' ginato,
White. Green. Yellow, Pink Property Management
Goldenrod - Retain

Shrpping Operation - Sign all Copies and Forward to:
White - Property Management Green - PropertyCuntrolCustodian(issuing Oflte)
Yellow - Retain Pink - Originator

54 3000 49 9 H

Contraqn,
We l1ou-6e

/A, rf a.



SIGNATURE AND TALLY RECORD
6002946 (/89) ULhO USA

DATE: U X IIPMENT NO.: 247425668 6
SHIPPER ESTIhGHOUSE SHIPPING XPT MOO 37,-666!
REFERENCENO.: W91-0-0145 f43

SHIPPER NAME ANDADDRESS CONSIGNEE NAME AND ADDRESS
ESIINGHOUSE SHIPPING DEPT (509) 376-6665 CR KIRPATRICK K1004A DROP POINT A20

62-06 U. S. DEPARTMENT OF ENiERGY C/fl US DEPARTMENT OF ENERGY
WESTINGHOUSE HANFORD COMPANY MARIIlN MARIETTA ENERGY SYSTE4
2355 STEVENS DRIVE BLAIR ROAO HWY 58
PO BOX 1970 OAK RIDGE TN 37831
RICHLA4 WA 99352 1. 1

Pieces Weight /Ma Emery Authorization No.

1 /W91 LBS C ER fID: FPSILOU 6 WATER SAMPLES
EACH PERSON HANDLING OR TAKING CUSTODY OF THIS SHIPMENT MUST SIGN AND COMPLETE THE INFORMATION BELOW

NameofPerson/Company TransshipPoint/Destination SignatureofPersonAcceptingCustody Time/Date

*14plavuar. ikl

2.

4. -_ _ _ _ _ _ _ _ _-

-.. P-

r IH NLINNTRUTI S

-1

RIChLANO WA

~4j*
1-

-t __

I -- . .'

Ac
p Y-4e 3/ c> 5

C
9-4

5. V'____

04-at-gj



0~

UNiTED STATES / CANADA INFE/[EDATION

E s-D )WO'NITEE'0 D8= 0
A m sm s.srsr0 (35 E

0seW nDay 10 &- D-wY

| ORM OF PAYMENT

CASH [ t

"Qg COLE]OTEC~OW A

E i rfs AccoiLs ILnber CompanqEl 85 281S585
R T4"I PN CR KIRKPATRICK KIC

WESTINGkSE11. PING DEPT (509) 376-665 "q nDA0CDTUCUT nV r

247425668
04A DROP POINT A20
urnrv

Tariff Dest

6
Gatewry

U. S. DEPARTMENT OF ENERGY C/O
WESTINCHOUSE HANFORD MARTIN MARIETTA ENERGY SYSTEM

BLDG 1163 Pf EMERY WORLDWIDE
2355 STEVENS DRTVE BLAIR ROAD HWY 58 Adk( will collect consignees

Cana Caro -e check made payableLOnly to the shipper
R.ICHLAND WA OAK RIDGE TN for the value of the

Customer's Reference Numbers sp Consiee's Account Number goods in the amount

W81231- ED3E1 W91-0-0145 #4 99352 E 37831 shown above.

-FOR IN OMc4r us RAEb Declared Value
L WH CALL 1 -800 HI EMERY$

I 66LER ID EPSILON 6 (1-800-443-63791 $

WATER SAMPLES B00F94 I 1
B00O95 1 I r

vEgj T D VER El09 0
SI4TURE SECURITY SERVICE

ElEizCommodhty Cod. ane
o aoft o, E-

Intemallonal Customs Value Intemational Insurance

Base Chalpe
Total Taannortation ChaonsBa

A] , $ Terms and Conditions on Batk

SERVICES

D ate 0 " n I
04-04-9t eCe



ENO MIZE

MARTIN MARIETTA ENERGY SYSTEMS, INC. POST OFFICE BOX 2003
OAK RIDGE. TENNESSEE 3783r 7440

February 24, 1992

Ms. Joan Kessner
Westinghouse Hanford Company
Office of Sample Management
2355 Stevens Drive
Richland, Washington, 99352

Dear Ms. Kessner:

Radiochemistry Analytical Results Package on Project 91-020: 200-BP-1 Samples

Attached are the analytical results of the radiochemical analysis on the 200-BP-1 samples, SDG#
BOOJ75, Project 91-020, received into the K-25 Site Analytical Chemistry Department (ACD)
laboratories on April 6, 1991. Also attached are copies of the AnaLis report forms, the Chain of
Custody records and sample receipt documentation for the samples, a sample identification table and
a summary of the protocol utilized to perform these analyses in accordance with agreements between
the OSM and K-25 ACD. The results are reported on DOE Environmental Survey forms for the
radiochemistry analyses. All data quality objectives were satisfied on this project.

I certify that this data package is in compliance with the terms and conditions of the OSM's revised
Statement of Work and letter dated December 20, 1990, both technically and for completeness, for
other than the conditions detailed in the following forms. Release of the data contained in this hard
copy data package has been authorized by the Laboratory Manager or his designee, as verified by the
following signatures.

Sincerely,

-C

Roy W. Morrow
Department Manager
K-25 Site Analytical Chemistry Department

Deborah L. Ambugy 6)
Program Manager
Hanford Support Program

Clarence R. Kirkpatrick
Program Manager
Waste Management Analysis

Attachments
cc/attach: D.L.Amburgey

S.R.Smith - RC
cc: N.P.Buddin



PROTOCOL UTILIZED FOR RADIOCHEMICAL ANALYSES OF

200-BP-1 SAMPLES

A.
B.
C.
D.
E.
F.
G.

Analysis
Alpha Activity
Beta Activity
Cesium-137
Plutonium (-238, -239)
Strontium
Technetium-99
Uranium Alpha Activity

Protocol
EPA-900.0
EPA-900.0
EC-134
TP-1635
EPA-906.0
EC-186 (TP-1628)
IHA-485

SAMPLE IDENTIFICATION TABLE FOR SDG# BOOJ75

200-BP-1 SAMPLES

Date OSM Sample ID Lab Sample ID Matrix Comments
Received II_ I F

4/06/91 BOOJ75 910412-211 soil

BOOJ76 910412-212 soil

BOOJ75-MS 910415-089 soil Matrix spike of BOOJ75
(910412-211)

BOOJ75-MSD 910415-090 soil Matrix spike duplicate of
I I0BOOJ75 (910412-211)



Oak Ridge K-25 Site

Analytical Chemistry Department
Results of Analyses

39
Date Printed:
25-FEB-1992 09:27

AnaLIS ID:
Customer:

Date Sampled:
Sampled By:

Material Description:
Program Manager:

910412-211
KESSNER

1-APR-1991

Project: G132 0201

SOIL
DL AMBURGEY (# 28912

Customer Sample ID: 800J75

Requisition Number:
Date Sample Received: 6-APR-1991

Date Sample Completed: 24-SEP-1991
Date Sample Approved:
13 : Result has been Corrected for Spike

Procedure No. Analysis Result
----------- ------------------------------ ----------
***** Spectrochemistry Laboratory *****

Seleniun --------

***** Inductively Coupled Plasma Laboratory *****

EPA-3050 Bismuth
EPA-200.7

***** Radiochemistry Laboratory *
EC-134 Cesium-137
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-906.0 Strontium
IHA-485 Uranium Alpha Activity
TP-1628 Technetiun
TP-1635 Plutonium-238
TP-1635 Plutonium-239

***** Wet
EPA-300.0
EPA-300.0
EPA-300.0

EPA-335.2

Chemistry Laboratory *****

Nitrate
Ortho Phosphate IC
Sulfate
Cyanide

<10.0

2.93
1.26
5.97
1.31

3.66E-1

-1.54
2.58E-2

-2.58E-2

Limit
a oust of Error Units Analyst

ug/Kg 29175

mg/Kg EA HESTER

+1-

+/-
+/-
+/-
+/-
+/-

+1-

3.0E-1
2.0
3.9
4.6E-1
2.OE-1

13.9

8.9E-2
8.9E-2

<20
<20
<20

<0.1

pCi/g

pCi/g

pCi/g

pCf/9

pCi/g

pCi/g
pCi/g

pCi/g

ug/g
ug/g
Ug/g

ug/g

SM

SM

SM

SM

SM
SM

SM

SM

KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW

KINNEBREWI

KINNEBREW

CA SEDLACEK
CA SEDLACEK
CA SEDLACEK

900019

Spike Recovery Data

Unspike
ResultAnalysis

NITRATE

ORTHO PHOSPHATE IC
SULFATE

Amount

Spike

100
100
200

Spike
Result

99
88

176

Amount
Units Recovered

tg/g 99.
Ug/g 88.
ug/g 176.

QA
File Nnber

10427A

10716B

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
91-29

Date
Completed

27-JUN-1991

16-JUL-1991

6-JUN-1991
10-JUN-1991

10-JUN-1991

29-MAY-1991
28-APR-1991

6-JUN-1991
6-JUM-1991

6-JUN-1991

21-APR-1991

21-APR-1991

21-APR-1991
20-MAY-1991

Percent

Recovered

99.0

88.0
88.0
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Date Printed:
25-FEB-1992 09:28

AnaLIS ID:
Customer:

Date Sampled:

Sampled By:
Material Description:

Program Manager:

910412-212
KESSNER

1-APR-1991

Project: G132 0201

SOIL
DL AMBURGEY (# 28912

Procedure No. Analysis Result
-------------------------------------- ----------

* Spectrochemistry Laboratory *****

Selenium --------

***** Inductively Coupled Plasma Laboratory
EPA-3050 Bismuth
EPA-200.7

***** Radiochemistry Laboratory *****
EC-134 Cesium-137
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-906.0 Strontium
IHA-485 Uranium Alpha Activity
TP-1628 Technetium
TP-1635 Plutonium-238
TP-1635 Plutonium-239

***** Wet
EPA-300.0
EPA-300.0
EPA-300.0

EPA-335.2

Chemistry Laboratory ****

Nitrate
Ortho Phosphate IC

Sulfate
Cyanide

<10.0

20.22
3.27

27.80
2.65

4.45E-1
48.10

0.00
-2.58E-2

<20
<20

<20
<0.1

Limit
0 Qua[ of Error

Customer Sample ID:
Requisition Number:

Date Sample Received:
Date Sample Completed:
Date Sample Approved:
1 : Result has been Corrected for Spike

Units

ug/Kg

Analyst

29175

mg/Kg EA HESTER

+/-
+/-
+/-
+/-
+/-
+/-
+/-

+/-

8.2E-1
2.3
5.0
5.4E-1
2.2E-1
15.3
1.OE-1
8.9E-2

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g

SM
SM
SM
SM
SM
SM
SM
SM

ug/g
ug/g

ug/g
ug/g

CA SEDLACEK
CA SEDLACEKC

CA SEDLACEK
900019

B00J76

6-APR-1991
24-SEP-1991

QA
File Number

10427A

107168

ENV-534
ENV-534
ENV-534
ENV-534 _
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
91-29

KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW

Date
Completed

27-JUM-1991

16-JUL-1991

6-JUN-1991

10-JUN-1991

10-JUN-1991
29-MAY-1991
28-APR-1991
6-JUN-1991
6-JUM-1991
6-JUN-1991

21-APR-1991
21-APR-1991
21-APR-1991
20-MAY-1991



Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

Date Printed:
10-FEB-1992 14:23

AnaLIS ID:
Customer:

Date Sampled:

Sampled By:

Material Description:

Program Manager:

910415-089

KESSNER

1-APR-1991

Project: G132 0201

SOIL
DL AMBURGEY (# 28912

Customer Sample 10: B0.J75-MS
Requisition Number:

Date Sample Received: 6-APR-1991
Date Sample Completed:

Date Sample Approved:

£3 : Result has been Corrected for Spike

Procedure No.

Limit

Analysis Result 0 Qual of Error

Spectrochemistry Laboratory
Selenium

***** Inductively Coupled Plasma Laboratory

EPA-200.7(CLP) Bismuth

***** Radiochemistry Laboratory *****

EC-134 Cesium-137
EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity

EPA-906.0 Strontium

IHA-485 Uranium Alpha Activity

TP-1628 Technetium

TP-1635 Plutonium-238
TP-1635 Plutonlum-239

***** Wet

EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

Units Analyst

QA

File Number

ug/Kg

NA

NA

1.40E3
1.79E3
2.13E4

35.50

3.37E2
1.35E-1

11.00

Chemistry Laboratory*

Nitrate

Ortho Phosphate IC
Sulfate
Cyanide

ug/Kg NJ SCHEUE9 NA

+/-

+/-

+/-

+/ -

27.0
28.0
35.0
1.9
21.7
1.4E-1
1.1

B8

99

176

pCi/g

pCi./g
pCi/g
pCi/g

pCi/g

pCi/g
pCi/g
pCi/9

SM

SM
SM
SM

SM
SM
SM
SM

CA

CA

CA

MH

ug/g
ug/g
ug/g
ug/g

KINNEBREW

KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

SEDLACVK

SEDLAGCEK
SEDLACEK

FELLER

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
x

-**** Comments from the Wet Chemistry Laboratory *****

MS/MSD NOT PREFORMED ON CYANIDE ANALYSIS

***** Comments from the Inductively Coupled Plasma Laboratory ****

This sample was not chosen to be spiked by the ICP laboratory.

Date
Completed

16-JUL-1991

6-JUN-1991
10-JUN-1991
10-JUN-1991
29-MAY-1991

28-APR-1991

6-JUN-1991
6-JUH-1991
6-JUN-1991

21-APR-199'
21-APR-199*

21-APR-199'

21-APR-199"
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Date Printed:
10-FEB-1992 14:24

AnaLIS ID:

Customer:

Date Sampled:

Sampled By:

Material Description:

Program Manager:

910415-090
KESSNER
1-APR-1991

Project: G132 0201

SOIL
DL AMBURGEY (# 28912

Customer Sample ID: BOOJ75-MSD

Requisition Number:
Date Sample Received: 6-APR-1991

Date Sample Completed:
Date Sample Approved:

[I : Result has been Corrected for Spike

Procedure No. Analysis Result

*** Spectrochemistry Laboratory **

Selenium --------

Limit
Q Qual of Error Units Analyst

QA Date
File Number Completed

ug/Kg

***** Inductively Coupled Plasma Laboratory ***

EPA-200.7(CLP) Bismuth

***** Radiochemistry Laboratory *****

EC-134 Cesium-137

EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity

EPA-906.0 Strontium

IHA-485 Uranium Alpha Activity

TP-1628 Technetium

TP-1635 Plutonium-238

TP-1635 Plutonium-239

***** Wet
EPA-300.0
EPA-300.0

EPA-300.0
EPA-335 .2

Chemistry Laboratory *****

Nitrate

Ortho Phosphate IC

Sulfate

Cyanide

NA

NA
1.52E3
1.84E3
1.82E4

37.90
3.27E2

1.73E-1
11.20

ug/Kg MJ SCHEUER

+/ -

+/-
+/-

+/-

28.0
29.0
33.0
2.1
21.5
1.5E-1
1.1

<20

<20

<20
x

pCi/g

pCi/g

pCi/g
pCi/ 

pCi/g

pCi/g

pCi/g
pCi/g

SM

SM
SM
SM

SM

SM

SM
SM

CA

CA

CA

MH

ug/9
ug/s

ug/g
ug/g

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW
KINNEBREW

SEDLACEK

SEDLACEK

SEDLACEK

FELLER

-**** Comments from the Wet Chemistry Laboratory *

MS/MSD NOT PERFORMED ON CYANIDE ANALYSIS

***** Comments from the Radiochemistry Laboratory *****

THE SPIKE RECOVERY ON SAMPLE NUMBERS 910145-089MS, 090MSD
FOR PLUTONIUM WAS BASED ON THE TOTAL OF PU-238 AND PU-239.

NA

ENV-534

ENV-534
ENV-534
ENV-534

ENV-534
ENV-534

ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
x

16-JUL-199'

6-JUN-199*

10-JUN-199
10-JUN-199
29-KAY-199
28-APR-199
6-JUN-199
6-JUN-199
6-JUN-199

21-APR-199
21-APR-199

21-APR-199
21-APR-199



C? -C?- 43c71Lo//5 0 9 o

Conents from the InductiveLy Coupled PLasma Laboratory *

This sampLe was not chosen to be spiked by the ICP taboratory.



Science Applications International Corporation
An Employee-Owned Company

0034-PKB.93
February 12, 1993

Mr. Mark A Buckmaster
Westinghouse Hanford Company
P. 0. Box 1970 MSIN H4-55
Richland, Washington 99352

Subject: Deliverable for 200-BP-1 Data Validation, Task Order S-92-19, WHC Contract
No. MLW-SVV-073750

Dear Mr. Buckmaster:

Enclosed is a deliverable required by the referenced SAIC Task Order and WHC contract.
Included in this delive S6e4ind a copy of Data Validation Summary Report for Data
Packages BOOFH5, dB00J75. his deliverable was prepared by Golder Associates under
the direction of Kent A

Should you have any questions, please do not hesitate to contact the following: Kent Angelos
of Golder Associates at (206)883-0777, Michael Hoxie or myself at (509) 783-1446.

Sincerely yours,

SCIENCE APPLICATIONS INTERNATIONAL CORPORATION

P. K. Brockman
Program Manager

PKB/aps

Enclosure

cc w/encl:
B. Colley, WHC
B. Bechtold, WHC
LB/Task 92-19 Deliv Pile

cc w/o encl:
R. Henckel, WHC
D. Wilson, WHC
D. Caldwell, GAI

7601 West Clearwater Avenue, Suite 450, Kennewick, Washington 99336
Other SAIC Ofices: Albuquerque. Boston. Colorado Springs. Dayton. Huntsvile. Las Vegas, Los Angeles McLean, Oak Ridge, Odandf, Palo Afto. Sealte. Tucson



Science Applications International Corporation
An Employee-Owned Company

1075-PKB.92
September 28, 1992

Mr. Mark A. Buckmaster
Westinghouse Hanford Company
P.O. Box 1970, MSIN H4-55
Richland, WA 99352

Subject: Deliverable for 200-BP-1 Data Validation, Task Order S-92-19 Rev. D, WHC
Contract No. MLW-SVV-073750

Dear Mr. Buckmaster:

Enclosed is the subject deliverable required by the referenced SAIC Task Order and WHC
contract. Included in this deliverable, please find a copy of the Data Validation Summary
Report for Data Package B00J75. This deliverable was prepared by Golder Associates with
support from Ken Ridgway of SAIC under the direction of Kent M. Angelos.

Should you have any questions, please do not hesitate to contact the following: Mr. Kent
Angelos of Golder Associates at (206) 883-0777, Michael Hoxie or myself at (509) 943-3133.

Sincerely yours,

INTERNATIONAL CORPORATIONSCIENCE APPLI S

P. K. Brockman
Program Manager

PKB/mkc

Enclosures

cc w/encl:
B. Bechtold, WHC
LB/Task S-92-19 Deliv File

cc w/o encl:
R. Henckel, WHC
D. Martin, Albq
D. Wilson, Whc

cc: w/encl (including
D. Leech, WHC

original data package):

1845 Terminal Drive, Suite 202, Richland, Washington 99352 (509) 943-3133
Other SAIC Offices: Anbuquadque, Boston. Clorado Spnngs, Dayton. Huntele Las Vegas. Los Angeles. McLean, Oak Ridge., Orlando. Palo Alto. San Diego, Seatle. and Tucson



Science Applications International Corporation
An Employee-Owned Company

1043-PKB.92
September 18, 1992

Mr. Mark A. Buckmaster
Westinghouse Hanford Company
P.O. Box 1970, MSIN 114-55
Richland, WA 99352

Subject: Deliverable for 200-BP-1 Data Validation, Task Order S-92-19, WHC Contract
No. MLW-SVV-073750

Dear Mr. Buckmaster:

Enclosed is the subject deliverable required by the referenced SAIC Task Order and WHC
contract. Included in this deliverable, please find a copy of the Data Validation Report for Data
Package BOOFH5. This deliverable was prepared by Golder Associates with support from Ken
Ridgway of SAIC under the direction of Mr. Kent Angelos.

Should you have any questions, please do not hesitate to contact the following: Mr. Kent
Angelos of Golder Associates at (206) 883-0777, Mr. Mike Hoxie or myself at (509) 943-3133.

Sincerely yours,

SC1EI CE APPLICATIONS INTERNATIONAL CORPORATION

P. K. Brockman
Program Manager

PKB/mkc

Enclosures

cc w/encl:
B. Bechtold, WHC
LB/Task S-92-19 Deliv File

cc w/o encl:
R. Henckel, WHC
D. Martin, Albq
D. Wilson, Whc
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cc: w/encl (including original data package):
D. Leech, WHC

1845 Terminal Drive, Suite 202, Richland, Washington 99352 (509) 943-313$
other SAC Offices: Albuquerque, Boston. Colorsdo Springs, Dayton, Huntsville. Las fgas. Los Angeles. McLean, Oak Ridg4 Orlando, Palo Alto; San Diego, Snattf, and Tucson
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September 25. 1992

1. INTRODUCTION

This report presents the results of data validation on the following sample delivery group and
sample numbers which were analyzed by the Martin Marietta K-25 - Oak Ridge, TN
laboratory. The HEIS sample numbers associated with this group by SDG are:

Data Package ID KFTS Samnle Numbers

SDG: B00J75 B00J75A, BOOJ76A

Sample identificaions, locations and sample dates are provided in
provided in Attachment 3. Data validation was conducted
Westinghouse Hanford Company statement of work (WHC 1991)
(WHC 1992).

the tabular data summary
in accordance with the

and validation procedures

2. DATA QUALITY OBJECTIVES

Completeness

The data package was complete for all requested analyses and met the data quality objectives
of the work plan. Data quality objectives for the project specified the use of CLP methods for
the TAL metals/cyanide analytes and the use of standard methods for all other parameters.

Sample Quantitation Limits

Sample quantitation limits were met with the exception of nitrate, ortho-phosphate, and
sulfate. The contract required quantitation limit (CRQL) for these parameters is 4 mg/Kg and
they were reported to a quantitation limit of 20 mg/Kg.

3. QUALIFIED DATA

This section presents a summary of the qualifications required based on validation of the
subject data package.

3.1 Major Deficiencies

The following presents a summary of the rejected data.

Inorganics

Cyanide results were rejected due to a deficiency of standards used in the initial equipment
calibration. At least three standards are required for initial calibration but only one was used.

Bismuth results were rejected due to the sample spike recovery being less than 30% and the
sample result being less than the instrument detection limit (IDL).

Matrix

Soil

I 913-1719



September 25, 1992

Wet Chemistry

No deficiencies were identified requiring rejection of data.

3.2 Minor Deficiencies

The following qualifications were required as a result of the validation. Attachment 2 provides
a summary of the samples affected.

3.2.1 Metals

Correlation Coefficient

The correlation coefficient for the initial calibration of the furnace atomic absorption
analysis for selenium was less than .995. Selenium results have been qualified as
estimated (UJ for non-detects).

Holding Times

The holding time for cyanide was exceeded. No qualification was necessary as
cyanide results have been rejected due to calibration deficiencies.

3.2.2 Wet Chemistry

Holding Times

The holding time was exceeded for nitrate, ortho-phosphate, and sulfate. Associated
sample results have been qualified as estimated (UJ for non-detects).

4. CONCLUSION

Sections 1 through 3 present a summary of the data quality for the subject data package. The
results contained in this report are acceptable for use with the exception of the major
deficiencies reported in Section 3.1.

The appendices provide supporting documentation and a tabular summary of the qualified
data. The original, as-recieved data package is enclosed for submittal to the project QA record.

5. REFERENCES

WHC, 1991, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of Work,
Revision A, November 1991. Westinghouse Hanford Company, Richland, Washington.

WHC, 1992, Data Validation Procedures for Chemical Analyses, Westinghouse Hanford
Company, Richland, Washington.

913-17192



APPENDIX A

AS QUALIFIED DATA SUMMARY



INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

Laboratory Martin Marietta SDG B00J75
Sample Number BODJ75A BOOJ76A
Remarks total total
Sample Date 4-1-91 4-1-91
Inorganic Analytes CRQL Result Q Result 0
Aluminum 40 NR NR
Antimony 12 NR NR
Arsenic 2 NR NR
Barium 40 NR NR
Beryllium 1 NR NR
Cadmium 1 NR NR
Calcium 1000 NR NR
Chromium 2 NR NR
Cobalt 10 NR NR
Copper 5 NR NR
Iron 20 NR NR
Lead 1 NR NR
Magnesium 1000 NR NR
Manganese 3 NR NR
Mercury 0.04 NR NR
Nickel 8 NR NR
Potassium 1000 NR NR
Selenium 1 0.41 UJ 0.42 UJ
Silver 2 NR NR
Sodium 1000 NR NR
Thallium 2 NR NR
Vanadium 10 NR NR
Zinc 4 NR NR
Cyanide 5 0.1 R 0.1 R
Bismuth 10 10.2 R 10 R
Nitrate by IC 4 20 UJ 20 UJ
Phosphate by IC 4 20 UJ 20 UJ
SulfatebylC 4 20 U 20 U

23-Sep-92 page 1 of 1



APPENDIX B

DATA REVIEW SUPPORTING DOCUMENTATION

SDG: B00J75

Samples: BOOJ75, B00J76

CONTAINS:

ATTACHMENT I
ATTACHMENT 2
ATTACHMENT 3
ATTACHMENT 4

GLOSSARY OF DATA REPORTING QUALIFIERS
SUMMARY OF DATA QUALIFICATIONS
AS QUALIFIED LABORATORY DATA
DATA VALIDATION SUPPORTING DOCUMENTATION



ATTACHMENT I

GLOSSARY OF DATA REPORTING QUALIFIERS

B- Indicates tha compound or analyte was analyzed for and detected. The value reported
is less than the CRQL but greater than the IDL.

U- Indicates the compound or analyte was analyzed for and not detected. The value
reported is the sample quantitation limit corrected for sample dilution and
moisture content by the laboratory. The data are usable for decision making
purposes.

UJ- Indicates the compound or analyte was analyzed for and not detected. Due to an
identified quality control deficiency identified during data validation the value
reported may not accurately reflect the sample quantitation limit. The data are
usable for decision making purposes.

J- Indicates the compound or analyte was analyzed for and detected. The associated
value is estimated but the data are usable for decision making processes.

R- Indicates the compound or analyte was analyzed for and due to an identified
quality control deficiency the data are unusable.

NJ- Indicates presumptive evidence of a compound at an estimated value.

N- Indicates presumptive evidence of a compound.



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS



WHC-SD-EN-SPP-002, Rev. 1

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: (ac-,c I REVEWER: (tt{ DATE: /?-9-2 PAGELOF./

COMMENTS: L.-a--g -t c

COMPOUND QULE SAMPLES REASON
AFFECTED

1-A'C/S...S S Tv
_________________________

hk&C440

B-7



1/92

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: /5 m vs'I REVIEWERS 4jdf DATE: 9-/7-92 PAGE-JOFj

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

AIP, A gesr //ZE LIOVY

B-7



ATTACHMENT 3

AS QUALIFIED LABORATORY DATA



ENVIROFORMS/CLP 788

1
INORGANIC ANALYSIS DATA SHEE

.nab Name: MARTIN MARIETTA

Lab Code: K25 Case No.:

. Contract:

SAS No.:

Matrix (soil/water): SOIL

Level (low/med):

% Solids:

LOW

'' 1 - 9
SAMPLE NO.

T
BOOJ75A

600:1'7 5
SDG No.: EGGPH&

Lab Sample ID: 910412-211

Date Received: 04/06/91

97.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Bismuth

Concentration C

10.2 J-

Color Before: BROWN

Color After: LT. GREEN

Clarity Before: CLEAR

Clarity After: CLEAR

Texture:

Artifacts:

C"'nments:
K-25 Analytical Chemistry Department ANALIS ID #: 910412-211

FORM I - IN

CAS No. Q M

NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
ER

7/88



U.S. EPA - CLP 10

INORGANIC ANALYSES DATA SHEET

Lab Name: MARTINMARIETTAK25_SITE_

Lab Code: K25ACD Case No.:

Contract: HANFORD_

SAS No.:

EPA SAMPLE NO.

BOOJ74

SDG No.: BOOJ7S

Matrix (soil/water): SOIL_

Level (low/med):

% Solids:

Lab Sample ID: 910412-211

Date Received: 04/06/91LOW__

97.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony-
Arsenic_
Barium_
Beryllium
Cadmium_
Calcium--
Chromium-
Cobalt-
Copper___
Iron -
Lead_
Magnesium
Manganese
Mercury_
Nickel-
Potassium
Selenium
Silver_
Sodium_
Thallium
Vanadium_
Zinc_ ~_
Cyanide_

Concentration C

0.41

Color Before: BROWN_

Color After: BROWN

Clarity Before:

Clarity After:

Texture: COARSE

Artifacts: YES

Comments:
ROCKS

FORM I - IN
3/90

Q M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
NR
NR
NR
NR

i!k



I~1U.S. EPA - CLP

INORGANIC ANALYSIS DATA SHEET

Lab Name: rflCYvtfP Yn Ma. ;I C-

Lab Code: K S* Case No.:

Contract:

SAS No.:

Matrix (soil/water): S 01

Level (low/med):

% Solids:

EPA SAMPLE NO.

INe r,,4er / 4

SDG No.:'Boo-r15

Lab Sample ID: 910y/D I I

Date Received: v/6 /9 I

Concentration Units (ug/L or mg/kg dry weight): rY)- lk

I I I II I i
I CAS No. I Analyte lConcentrationC Q I M I
I __ _ _ _I _ _ _ I _ _ _ _ I _ _ _

7429-90-5Al-uminum
17440-36-0 IAntimonyj LL._.. I
17440-38-2 tArsenic _ __ _ _

17440-39-3 (Barium I __I _ I
17440-41-7 1Berylli w_ i I
17440-43-9 1Cadmium I_____
17440-70-2 1Calciumz I _ _ _
17440-47-3 Chro miuZU __j L j
17440-48-4 ICobalt I__ lI|
17440-50-8 1Coper_ I_ I I
17439-89-6 Iron . I_ I
17439-92-1 (Lead I ____

17439-95-4 jMaqnesiumz ____

17439-96-5 jManganesea _ _ _ j
17439-97-6 IMercury j __ I _
17440-02-0 1Nickel j_1_
17440-09-7 jPotassTum z____
17782-49-2 Seleniuma__ ____
17440-22-4 ISilver -j
17440-23-5 ISodium.._.j
17440-28-0 IThallium__ _ _ ___
17440-62-2 lVanadium_ I___
17440-66-6 (Zinc -1 I

ICyanide_ 1 *' 0. 1__
____________ __________ I ________________ ________

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN

qr7 .5

A /I ?/



Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEE

- Contract:

Case No.: SAS No. :

Matrix (soil/water): SOIL

Level (low/med):

% Solids:

LOW

94.9

SAPL 2
SAMPLE No.

T
BOOJ7 64
r e

SDG No.: BOOFl5

Lab Sample ID: 910412-212

Date Received: 04/06/91

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Bismuth

Concentration

10.0

Color Before: BROWN

Color After: LT. GREEN

Clarity Before: CLEAR

Clarity After: CLEAR

r-mments:
K-25 Analytical Chemistry Department ANALIS ID #: 910412-212

FORM I - IN

Texture:

Artifacts:

7/88

CAS No. C Q
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R
HR
HR

p
HR
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NR
NR
NR?
NR?
NR
HR
NR
HR
HR
NR
HR
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Lab Name: MARTINMARIETTA

Lab Code: K25ACD

U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

K25 SITE Contract: HANFORD

Case No.: SAS No.:

13
EPA SAMPLE NO.

BOOJ764
___ DG,4r No.: 1-7/

SDG No.: BOOJ75

Matrix (soil/water): SOIL_

Level (low/med):

% Solids:

LOW

Lab Sample ID: 910412-212

Date Received: 04/06/91

94.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony_
Arsenic_
Barium_
Beryllium
Cadmium_
Calcium_
Chromium_
Cobalt_
Copper__
Iron
Lead_
Magnesium
Manganese
Mercury_
Nickel-
Potassium
Selenium_
Silver_
Sodium__
Thallium_
Vanadium_
Zinc_
Cyanide_

Concentration C

0.42

Color Before:

Color After:

BROWN

BROWN

Texture:Clarity Before:

Clarity After:

COARSE

Artifacts: YES

Comments:
ROCKS

FORM I - IN

Q

'WN

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
NR
NR
NR
NR

LtA

3/90

_ _ _



Lab Name: rnof4 n rfav-;

U.S. EPA - CLP

INORGANIC ANALYSIS DATA

0- CL, Contract:

1.4

SHEET
EPA SAMPLE NO.

SAS NoLab Code-: Ka 5 Case No.:

Matrix (soil/water): LOs /

Level (low/med):

% Solids:

)o0L-)

.: SDG No.:SaS5

Lab Sample ID: i ) - -

Date Received: _16_I?_

Concentration Units (ug/L or mg/kg dry weight): Mf K9

I II Ii
ICAS No. I Analyte IConcentration lC Q IMI
I _ _ _ I _ _ _ I _ _ _ _ _I~. _ _ I
17429-90-5 jAluminumnI
17440-36-0 [Antimonyj
17440-38-2 Arsenic_
17440-39-3 lBarium
7440-41-7 1Beryllium I
17440-43-9 ICadmium I
17440-70-2 ICalcium.
17440-47-3 1 Chromiumj I
17440-48-4 Cobalt I
17440-50-8 jCopper I
17439-89-6 Iron jI
17439-92-1 ILeadI_
17439-95-4 Marnesxuf1
17439-96-5 iMangwanese
17439-97-6 Iercury _
17440-02-0 INickel
17440-09-7 IPotassiutl
17782-49-2 ISeleniumaI
7440-22-4 ISilver I.

17440-23-5 ISodium.jI
17440-28-0 tThalliumj_
17440-62-2 jVanadium__
17440-66-6 jZinc __
1 ____ ICyanideW <o. 11. .
1- 1__ _ _ _ _I_ _ _ _ _ _ _I

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN 3/9
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INORGANIC ANALYSES DATA SHEET

WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

Matrix (soil/water): Soil SDG#: BOOJ75

ACD Sample
ID Number: 910412-211

Customer
Sample ID: __BOOJ754

Ae.tr surc-e- /3 c"
Date Received: 6 April 1991_

Analyte

Alkalinity
Ammonia

_Bromide_
_Chemical 02 Demand_
_Chloride IC

__Conductivity
_Dissolved Solids_
Fluoride SIE
Nitrate_
_Nitrate Nitrogen_
Nitrite

__Nitrite Nitrogen_
_Ortho Phosphate_
Sulfate
Total Organic Carbon
Total Organic Halides_
Turbidity_

3pH

Concentration

____N/A
N/A

__N/A___
___N/A____

____N/A
-_N/A

N/A_
___N/A___

<20/%

__N/A
N/A_

__N/A
<20
<20

_ N/A '
N/A
N/A
N/A_

Units

_ug/g_

_ug/g'
ug/g

Batch No. Date of Analysis

_91-44IA

_91-441A
91-44IA_

21-Apr-91_

21-Apr-91_
_21-Apr-91

Comments:

A4 H
cull

10
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INORGANIC ANALYSES DATA SHEET

WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

Matrix (soil/water): Soil SDG#: BOOJ75

ACD Sample
ID Number:

Custo
Sampl910412-212

1~

mer
e ID: -BOOJ

N&4er- scr PNee- / c
Date Received: 6-April-1991,

Analyte

Alkalinity_
Ammonia
Bromide_
Chemical 02 Demand-
Chloride IC
Conductivity_
Dissolved Solids-
Fluoride SIE_
Nitrate .
_Nitrate Nitrogen_
_Nitrite_
Nitrite Nitrogen _

_Ortho Phosphate
Sulfate_
Total Organic Carbon

__Total Organic Halides
_Turbidity_
pH _

Concentration

N/A
N/A7_
N/A
N/A

___N/A_ _
N/A
N/A7
N/A
<20
N/A

-_N/A
N/A
.<20 f ,
<20 -+',

N/A
N/A7
N/A7

_-N/A

Units lBatch No.

_ug/g_

_ug/g__
_ug/g_

91-44IA_

91-44IA
91- 441A_

Date of Analysis

21-Apr-91

21-Apr-91
21-Apr-91

Comments:

4elC

I1
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WET CHEMISTRY DATA VALIDATION CHECKLIST - FORM A-7

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the items below. If any data review
elements are missing contact the laboratory for submittal of the omitted data.

Case Narrative
Cover Page
Traffic Reports/Chain-of-Custody
Sample Analysis Data Report Forms
Standards Data
QC Summary

Blanks Summary Report Forms
Spike Sample Recovery Report Forms
Duplicate Sample Analysis Report Forms
Laboratory Control Sample Report Forms

Raw Data
Ion Chromatograph Chromatograms
TOC and TOX Instrument Printouts
Laboratory Bench Sheets

Additional Data
Laboratory Sample Preparation Logs
Instrument Run Logs
Internal Laboratory Chain-of-Custory
Percent Solids Analysis Records
Reduction Formulae
Chemist Notebook Pages

Yes No N/A

4x

2. HOLDING TIMES

Were all samples analyzed within holding times?

Action: If any holding times were exceeded qualify
UJ for nondetects).

N/A

all affected results as estimated (J for detects and

A7-1

PROJECT: REV1-Wq /A- / REVWER6. /A-DAE: .7

LABORATORY:/j'/q -4 /.- -CASE: SDG: g/,7 .-

SAMPLES/MATRIX: &n z 75A L3C5VS 7 A c-

Data Package Item Present?:

..4'

.4'
4

- '

Yes o~
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3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and
were the proper number of standards used?

Are the correlation coefficients ;0.995?

Was a balance check conducted prior to the TDS analysis?

Was the titrant normality checked?

ACTION: Qualify all data as unusable (R) if reported from an analysi
were not met.

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION

Have ICV and CCV been analyzed at the proper frequency?

No

No

N/A

N/A

Yes No (2/4

Yes No @

is in which the above criteria

No

Are ICV and CCV percent recoveries within control?

N/A

No N/A

Are there calculation errors? Yes

ACTION: Qualify all affected data in accordance with the validation requirements.

5. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? Yes

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any
laboratory blank as nondetected (U) and list the affected samples and analytes below.

6. FIELD BLANKS

Are target analytes present in the field blanks? Yes No (Y)

ACION: Qualify all sample results for any analyti <5 times the amount in any valid field blank as
nondetected (U).

7. MATRIX SPIKE SAMPLE ANALYSIS

Are spike recoveries within the acceptance limits? No N/A

ACTION: If the sample concentration exceeds the spike concentration by a factor of 4 or more, and
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is
outside the control limits and the sample results are > CRQL, qualify the data as estimated (J). If the
spike recovery Is <30% and the sample results are less then the IDL qualify the data as unusable (R).

A7-2
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8. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits?

Are there calculation errors?

Yes No

Yes No l!/A

ACTION: Qualify the affected results according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls
within the range 50-79% or >120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%.' Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results >IDL for which the LCS %R is outside the
established control limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS %R
are lower than the established control limits.

9. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within
the acceptance limits?

ACTION: Note the results of the performance audit samples in the validation narrative.

10. DUPLICATE SAMPLE ANALYSIS

Are RPD values within the acceptance limits? (ie No N/A

Action: Qualify the results for all associated samples of the same matrix as estimated
falls outside the acceptance limits.

(J) if the RPD

11. FIELD DUPLICATE SAMPLES

Do RPD values exceed the acceptance limits? Yes

ACTION: Note the results of the field duplicate samples in the validation narrative.

12. FIELD SPLIT SAMPLES

Do RPD values exceed the acceptance limits? Yes

ACTION: Note the results of the field split samples in the validation narrative.

No

No N/A)

A7-3
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13. ANALYTE QUANTITATION AND DETECTION LIMITS

Have results been reported and calculated correctly? 4 No N/A

Are instrument detection limits below the CRDL? Yes( No N/A

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

14. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? ' No N/A

Were project specific data quality objectives met for
this analysis? CYe) No N/A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.

A7-4



HOLDING TIME SUMMARY - FORM B-I

SDG:,oe'74 REVIEWER: .- DATE: 9-/7 - PAGEWOF.L.

COMMENTS: &

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME,DAYS TIME, DAYS OUALIFIER

4ml3'7&d A/0, 1/9 -/1
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A-6

PROJECT: C20Z5 - - / REVIEWERCS ,A DATE: . - 3.

LABORATORY:A-1 /,/-ff- / CASE: SDG: eY

SAMPLES/MATRIX: 6t7 72 qe J- 76

1. COMPLETENESS AND CONTRACT COMPLIANCE

Review the data package for completeness and check off the items below. If
elements are missing contact the laboratory for submittal of the omitted data.

Data Packaue Item Present?:

Case Narrative
Cover Page
Traffic Reports
Sample Data

Inorganic Analysis Data Sheets
Standards Data

Initial and Continuing Calibration Verification
CRDL Standard for AA and ICP

QC Summary
Blanks
ICP Interference Check Summary
Spike Sample Recovery
Post-Digestion Spike Sample Recovery
Duplicate
Laboratory Control Sample
Standard Addition Results
ICP Serial Dilutions
Instrument Detection Limits
ICP Interelement Correction Factors
ICP Linear Ranges
Preparation Log
Analysis Run Log

Raw Data
ICP Raw Data
Furnace AA Raw Data
Mercury Raw Data
Cyanide Raw Data

Additional Data
Internal laboratory chain-of-custody
Laboratory Sample Preparation Records

any data review

Yes No NIA

--

.- C

-r:

--

-7

./_-'

.-..

A6-1
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Data Package Item Present?:

Percent Solids Analysis Records
Reduction Formulae
Instrument Run Logs
Chemist Notebook Pages

2. HOLDING TIMES

Have all samples been analyzed within holding times?

Yes No N/A

Yes No N/A

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for
detects and UJ for nondetects).

3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and
were the proper number of standards used?

Are the correlation coefficients !0.995?

Was a midrange cyanide standard distilled?

(: No

Yes C

Yes ( =N:

N/A

N/A

N/A

ACTION: Qualify all data as unusable if reported from an analysis in which an instrument was not
calibrated or was calibrated with less than the minimum number of standards. Qualify associated
sample results > DL as estimated (J) and results <IDL as estimated (UJ), if the correlation
coefficient is <0.995 or the laboratory did not distill the midrange cyanide standard.

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION

Are ICV and CCV percent recoveries within control? No

Are there calculation errors? Yes

N/A

N/A

ACTION: Qualify all affected data in accordance with Section 8.3 of the
calculation errors are noted, contact the laboratory for clarification.

validation requirements. If

5. ICP INTERFERENCE CHECK SAMPLE

Has an ICS sample been analyzed at the proper frequency?

Are the AB solution %R values within control?

No

)es: No

Yes QAre there calculation errors?

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If
calculation errors are noted, contact the laboratory for clarification.

A6-2
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6. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? (: ) No N/A

ACTION: Qualify all associated sample results for axiy analyte <5 times the amount in any
laboratory blank as nondetected (U). If analyte concentrations in the blank are > CRDL or below the
negative CRDL, verify the laboratory has redigested and reanalyzed associated samples with analyte
concent-ations < 10 times the blank concentration. If the laboratory has not redigested and
reanalyzed the samples, note in the validation narrative.

7. FIELD BLANKS

Are target analytes present in the field blanks? Yes No

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as
nondetected (U).

8. MATRIX SPIKE SAMPLE ANALYSIS

Are spike recoveries within the control limits? Yes N/A

ACTION: Qualify the affected sample data according to the following requirements:

If spike recovery is > 125% and sample results are < IDL no qualification is required. If spike
recovery is >125% or <75% qualify all positive results as estimated (J). If spike recovery is 30%
to 74% qualify all nondetects as estimated (UJ). If spike recovery is <30%, reject all nondetects
(R). If the field blank has been used for spike analysis, note in the validation narrative.

9. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits? Yes N/A

Are there calculation errors? Yes N/A

ACTION: Qualify the sample data according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls
within the range 50-79% or >120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS result is outside
the established control limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS
%R are lower than the established control limits.

A6-3
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10. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within the
acceptance limits? Yes No

ACTION: Note the results of the performance audit sample analyses in the data validation narrative.

11. DUPLICATE SAMPLE ANALYSIS

Are RPD values acceptable? No N/A

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the
RPD results fall outside the appropriate control limits. If field blanks were used for laboratory
duplicates, note in the validation narrative.

12. ICP SERIAL DILUTION

Are the serial dilution results acceptable? C7i~) No N/A

Is there evidence of negative interference? Yes (2 N/A

ACTION: Qualify the associated data as estimated (J) for those analytes in which the %D is outside
the control limits. If evidence of negative interference is found, use professional judgment to qualify
the data.

13. FIELD DUPLICATE SAMPLES

Do the RPD values exceed the control limits? Yes No (E )
ACTION: Note the results of the field duplicate samples in the validation narrative.

14. FIELD SPLIT SAMPLES

Do the RPD values exceed the control limits? Yes No

ACTION: Note the results of the field split samples in the validation narrative.

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL

Do all applicable analyses have duplicate injections? (I No N/A

Are applicable duplicate injection RSD values within control? (s) No N/A

If no, were samples rerun once as required? Yes No C

Does the RSD for the rerun fall within the control limits? Yes No

Were analytical spike recoveries within the control limits? Yes (F) N/A

A6-4
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If no, were MSA analyses performed when required?

Are MSA correlation coefficients >.0.9957

If no, was a second MSA analysis performed?

Yes No ( >

Yes No AN/A

Yes No

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been
reanalyzed or the reanalysis is outside the acceptance limits, qualify the associated data as estimated (J
for detects and UJ for nondetects). If the analytical spike recovery is <40% qualify detects as
estimated (J). If the analytical spike recovery is .. 10% but <40%, qualify all nondetects as
estimated (UJ) and if the analytical spike recovery is <10%, reject all nondetects (R). If the sample
absorbance is <50% of the analytical spike absorbance and the analytical spike recovery is <85% or
> 115%, qualify all results as estimated (J for detects and UJ for nondetects). If method of standard
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or
the MSA correllation coefficient was <0.995, qualify the associated detected results as estimated (J).

17. ANALYTE QUANTITATION AND DETECTION LIMITS

Have results been reported and calculated correctly?

Are results within the calibrated range of the instruments
and within the linear range of the ICP?

Are all detection limits below the CRQL?

Yes No N/A

Yes No

YeNo

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

18. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW?

Were project specific data quality objectives met for

(eYis No

this analysis. es NU

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.

N/A

N/A

N/A

N/A

A6-5
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COMMENTS (attach additional sheets as necessary

A. ko ( ,A AMz tu >

/ f/
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HOLDING TIME SUMMARY - FORM B-I

SDG: 75 REVIEWER:, DATE: 9-/7-92_ PAGE l OF-

COMMENTS:

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS OUALIFIER
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ACCURACY DATA SUMMARY - FORM B-4

SDG: 2D7$ REVIEWER: 9 DATE:-/7-2? PAGE__OF
COMMENTS: - /- *p

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED

I~r~Y76S _________________ 9 9b kM7A-J7s t

wi



BLANK AND SAMPLE DATA SUMMARY - FORM B-3

SDG:5j,75, REVIEWER: !7 DATE: '//72 PAGE ( OFP

COMMENTSM

SAMPLE ID COMPOUItb RESULT Q RT UNITS 5X lox SAMPLES QUALIFIER
RESULT RESULT AFFECTED

U Sc -A- kSI '3 /. /
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1. INTRODUCTION

This report presents a summary of data validation conducted on radiochemistry analyses
performed on two groundwater and two soil samples collected for the 200-BP-1 Operable
Unit remedial investigation/feasibility study (RI/FS) at the Hanford Site. The samples were
analyzed for radiochemistry parameters by the Martin-Marietta K-25 laboratory in Oak Ridge,
Tennessee. The following analyses were validated:

* Gross Alpha/Beta
* Strontium-90
0 Technetium-99
0 Alpha spectroscopy (Isotopic Plutonium)
0 Tritium
a Radium-226 by Lucas Cell Counting
0 Uranium (Laser Fluorometry)
0 Gamma Spectroscopy (Cesium-137, Cobalt-60)

Data validation and verification was conducted in accordance with the Westinghouse
Hanford Company statement of work (WHC 1991) and validation procedures (WHC 1992).
Data verification was conducted by comparison of the reported results against the raw data
and laboratory worksheets provided in the data packages, discrepancies noted were corrected
on the laboratory report forms and tabular summary provided in Appendix A.

Data validation was documented using a checklist prepared according to the requirements
listed in the validation procedures (WHC 1992). Copies of the checklists are provided in
Appendix B.

Data validation qualifiers assigned to the sample results as a result of the validation are
explained below:

U The constituent was analyzed for, but was not detected above the Lower Limit of
Detection (LLD).

UR The constituent was analyzed for, but was reported as not detected above the Lower
Limit of Detection (LLD). The associated result is conditionally rejected pending
submittal of missing documentation.

UJ The constituent was analyzed for, but its absence (non-detection) is estimated and may
be inaccurate or imprecise.

J The associated value is an estimated quantity and may not represent the amount
actually present in the sample.

R The associated value is unusable.

R* The constituent was analyzed for and detected. The associated result is conditionally
rejected pending submittal of missing documentation.

I 913-1719



Februarv 9. 1993

2. DATA QUALITY OBJECTIVES

2.1 Detection Limit and Sample Result Verification

Sample results reported on the printed laboratory report forms were verified against the
handwritten summary reports provided by the laboratory. No raw data were provided for
any of the reported results, therefore minimum detectable activities and results could not be
recalculated.

2.2 Accuracy

Accuracy as percent recovery of laboratory controls and matrix spike samples ranged from
70% to 148% for SDG B00FH5 and from 1% to 126% for SDG B00J75. The following analyses
did not meet the work plan QA limits of 30 to 115% for accuracy:

* SDG BOOFH5: gross beta, radium-226, strontium-90 and technetium-99.

* SDG B00J75: plutonium-238.

2.3 Precision

Precision as relative percent difference (RPD) between duplicate and matrix spike/matrix spike
duplicates ranged from 2% to 200% for SDG B00FH5 and from 2% to 25% for SDG B00J75.
The following analyses did not meet the work plan QA limits of 35%:

* SDG B00FH5: gross alpha and strontium-90.

2.4 Field Blanks

No field blanks were submitted as part of this data set.

2.5 Completeness

Completeness of this data set could not be determined since the raw data was not provided
to fully validate the data packages.

3. QUALIFIED DATA

3.1 Major Deficiencies

The following major deficiencies were identified in both data packages:

* SDG BOOFH5: radium-226, strontium-90 and technetium-99 have been rejected
since laboratory control sample or matrix spike sample recoveries were greater
than 115%.

2 913-1719
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. SDG B00J75: plutonium-238 has been rejected since matrix spike sample
recoveries were less than 30%.

* Missing raw data for all analyses resulting in conditional rejection of all
remaining results (UR for non-detects, R* for detects).

3.2 Minor Deficiencies

The following minor deficiencies were identified in data package BOOFH5:

* RPD values for duplicate analyses were greater than 35% for sample results
greater than the detection limit for gross alpha, plutonium-239 and strontium-
90. No qualification was applied since all results with the exception of those
identified above have been conditionally rejected due to missing
documentation.

4. CONCLUSION

Sections 1 through 3 present a summary of the data quality for the subject data set. The
results contained in this report are acceptable for use as qualified with the exception of those
sample results with major deficiencies as discussed in Section 3.1.

The appendices provide supporting documentation and a tabular summary of the qualified
data. The original as-received data packages are being transmitted under separate cover for
submittal to the project QA record.

5. REFERENCES

CDM, 1987, Data Quality Objectives for Remedial Response Activities, Development Process,
March 1987, CDM Federal Programs Corporation, Annandale, Virginia.

WHC, 1991, Westinghouse Hanford Company, Validation of 200-BP-1 Data, Statement of.
Work, Revision A, November 1991. Westinghouse Hanford Company, Richland, Washington.

WHC, 1992, Westinghouse Hanford Company, Data Validation Procedures for Radiochemical
Analyses, WHC-SD-EN-SPP-001, Rev. 0, 1992. Westinghouse Hanford Company, Richland,
Washington.



APPENDIX A

VALIDATED DATA SUMMARY AND QUALIFIED LABORATORY REPORTS



Table 1-1. Validated Radiochemistry Results
SDGs: B00FH5 and B00J75

HEIS NO.: BOOFH5 B00F94 B00J75 B00J76

LABORATORY: K25 K25 K25 K25

UNITS: pCVL pCi/L pCVg pCi/g

Cesium-137 2.44 R* 0.93 R* 2.93 R* 20.2 R*

Cobalt-60 12.0 R* 15.3 R* NA NA

Gross Alpha 2.3 J 2.49 J 1.26 R* 3.27 R*

Gross Beta 588 R* 542 R* 5.97 R* 27.8 R*

Radium-226 0.37 R 0.34 R NA NA

Tritium 4100 R* 4200 R* NA NA

Strontium-90 0.44 R 1.35 R* 1.31 R* 2.65 R*

Total Uranium 0.82 R* 1.9 UR 0.37 R* 0.45 R*

Technetium-99 3620 R 3530 R 13.9 UR 48.1 R*

Plutonium-238 15 UR 15 UR 0.09 R 0.1 R

Plutonium-239 1.5 UR 0.87 R* 0.09 UR 0.09 UR

NA - not analyzed.



Oak Ridge K-25 Site Date Printed:
Analytical Chemistry Department 23-IAR-1992 13:58

Results of Analyses

AnaLIS ID:
Customer:

Date SarpLed:
Surpled By:

910403-102
KESSNER/BUTCHER
27-MAR-1991

ProJect: 8132 OIC

Material Description: UATER
Program Manager: DL AMBURGEY (# 28912

customer S=pL ID:
Requisition Neber:

Date Sample Received:
Date Saple Completed:

Date Sompl. Approved:
El : Result has been Corrected for Spike

Limit
Procedure No. Analysis Result 0 Ouat of Error

**** Radiochemistry Laboratory *

EC-134 Cesitum-137
EC-134 Cobalt-60
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-903.0 Radiu
EPA-905.0 Tritium
EPA-906.0 Strontium
IHA-485 Uranium Alpha Activity
TP-1628 Technetium-99
TP-1635 Plutonium

TP-1635 PLutoniun-238
tP-1635 Plutonium-239

2.44 & +/-
1.20E1 4' +/-

2.30.0* +/-

5.88E2 jd +/-

5;z7- -. 19 i +-

4.1 E3+-f
0.44 +/-

0.82 1P +/-
3.42E3At +/-

NA

j'- .0GO-Z +/-

3.7
3.6E0
1.4 _
15.1
.37
6.1E2,
0.8 i
2.0
1.6E3

1.5
1.5

Units Analyst

pCi/L
pCi/L
pCi/L
pCI/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L

900028
OK MANN
900028
900028
DS VAUGHN
DS VAUGHN
VS ARMSTRONG
900028
900028
900028
900028
900028

Pr tBNA- CLP)

pH
Date Extracted
Sample Volume Extracted
Extraction Method

Extraction Solvent
Extraction Cleanup
Final VoLume of Extract
Associated Blank

(mL) =

(mL) =
U

= 7-APR-1991
1000.0
Separatory Funnel

Methylene Chloride
Sodium Sulfate
1.0
910408-252

A-4c 4 zaA4.

Prep (Pest- CLP)

PH
Date Extracted
Sanple Volune Extracted
Extraction Method
Extraction Solvent
Extraction Cleanup
Final Volume of Extract
Associated Blank

- 7-APR-1991

(ML) - 1000.0
= Separatory FunneL
M Hethytene Chloride

* Sodium Sulfate
(ML) - 10.0

= 910408-150

Replicate Results of Analysis

Replicate
At.(ysis Results Results

Technetium-99 3.62E3 4.6E3

RPD

23.8

BW0FHS

31-MAR-1991
19-MAR-1992

QA
Ff.o Nuber

ENV-523

ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523

Date
Coopteted

7-JUN-1991

23-MAY-1991
23-MAY-1991

4-MAY-1991
4-MAY-1991
6-FEB-1992

30-KAY-1991
16-MAY-1991
30-MAY-1991
30-MAY-1991
30-MAY-1991



Spike Recovery Data 13
* 'tysis

"*" UnKnown Lab *

CYANIDE
PLUTOILM-238
PLUTONILM-239
TOTAL ORGANIC CARBON (TOC)
URANIUM ALPHA ACTIVITY

Unspike Annmunt
ResuLt Spike

0.017 0.10
21306
21306

0 5
0.82 675

Spike Amount Percent
Result Units Recovered Recovered

0.13
18400
18400

4
648

ma/L
pCI/L
pCi/L

g/L

PCI/L

0.11 113.0
18400. 86.4
18400. 86.4

4. 80.0
647. 95.9



Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

14.
Date Printed:
23-MAR-1992 13:58

AnaLlS ID: 910408-029
Customer: KESSNER/SUTCHER

Date Sanpled: 3-APR-1991
Sampled By:

Material Description:
Program Manager:

Project: G132 001C

WATER
DL ANSURGEY (# 28912

Customer Sample ID:
Requisition Nutber:

Date Sampte Received:
Date Sample Completed:

Procedure No. Analysis Result Q Dual
----------------------------------- ---------- --------

Radiochemistry Laboratory *
EC-134 Cesium-137 0.93 R-
EC-134 CobaLt-60 1.53E1
EPA-900.0 Alpha Activity 2.49
EPA-900.0 Beta Activity 5.42E2 W
EPA-903.0 Radium 9 'q -34.$+.e
EPA-905.0 Tritium 4.2E3,-
EPA-906.0 Strontium 1.35 IZ 0
IHA-485 Uranium Alpha Activity /-9 .oos4+f
TP-1628 Technetium-99 3.53E31:-
TP-1635 Plutonium NA
TP-1635 Ptutoni m-238 /- '0.00 ' '
TP-1635 Plutonium-239 0.87 R

Limit
of Error

+/-

+/-
+/-

+/-

+/-

+/-

+/-

+/-

3.3
3.5EO
1.4
14.5

.34
6.2E2
0.9
1.96e
1.6E3 1

+/- 1.
+/- 1.2

Units Analyst

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

900028
DK MANN
900028
900028
DS VAUGHN
DS VAUGHN
VS ARMSTRONG

900028
900028

900028
900028
900028

(BNA- CLP)

pH
Date Extracted
Sample Voltane Extracted (mnL)
Extraction Method
Extraction Solvent
Extraction Cleanup
Final Volume of Extract
Associated Blank

(mL) =
2

Prep (Pest- CLP)

Date Extracted - 9-A
Sample Volume Extracted (mL) c 1000
Extraction Method = Seps
Extraction SoLvent - Meth
Extraction Cleanup - Sodi
Final Volume of Extract (mL) - 10.0
Associated Blank - 9104

Replicate Results of Analysis

Analysis

Uranium Alpha Activity
Plutoniun-238

6
11-APR-1991
1000
Separatory Funnel
MethyLene Chloride
Sodium Sulfate
1.0
910411-095

C

ffA -

fz 4V-- <

PR-1991

ratory Funnet
yLene Chloride
ua Sulfate

09-040

Results

0.00
0.00

Replicate
Results

0

0

B00F94

5-APR-1991
19-MAR-1992

Date Sample Approved:
0 : Result has been Corrected for Spike

QA
File Ntber

ENV-523

ES V- 23
ENV-523
ENY-523
ENV-523
ENV-523
ENV-523
ESV-523
ENV-523
ENV-523
ENV-523

Date
Completed

7-JUN-1991

23-MAY-1991
23-MAY-1991
4-MAY-9M
4-MAY-1991
6-FEB-1992

30-MAY-1991
16-MAY-1991
30-MAY-1991
30-MAY-1991
30-MAY-1991

RPD

0.0
0.0

///Ir
=
=
=



Spike Recovery Data . 15
Unspike Amount Spike Amount Percent

,ysls ResuLt Spike Result Units Recovered Recovered

* UnKnown Lab *****

CYANIDE 0.038 0.1 0.147 mg/L 0.109 109.0
TECHNETILM-99 3.53E3 12420 16600 pCI/L 13070. 105.2



Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

39
Date Printed:
25-FER-1992 09:27

AnaLtS ID:
Customer:

Date Sampled:
SampLed By:

Material Description:

910412-211
KESSNER

1-APR-1991

SOIL

ProJect: 0132 0201

Program Manager: DL AMBURGEY (# 28912

Customer Sante ID:
Requisition Number:

Date Sample Received:
Date Sample Completed:

Date SampLe Approved:

100J75

6-APR-1991
24-SEP-1991

EI : Result has been Corrected for Spike

Procedure No. Analysis Result
------------------------------------- ----------
*** Spectrochemistry Laboratory ****

Seteniui --------

" r* Inductively Coupled Plasma Laboratory *

EPA-3050 Bismuth
EPA-200.7

Limit
0 Ouat of Error Units Analyst

ug/Kg

<10.0

29175

mo/Kg EA RESTER

QA Date
File Number Completed

10427A

10716B

27-JUN-1991

16-JUL-1991

**" Radiochemistry Laboratory *****

EC-134 Cesiun-137
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-906.0 Strontium
IHA-485 Uraniun Alpha Activity
TP-1628 Technetiun
TP-1635 Ptutoniun-238
7 35 Plutonium-239

*** Wet Chemistry Laboratory *****

EPA-300.0 Nitrate
EPA-300.0 Ortho Phosphate IC
EPA-300.0 SuLfate
EPA-335.2 Cyanide

Spike Recovery Data

0
49

2.93 PR)(
1.26 004
5.97 RW'
1.31 Rg-V

3.66E-1 gy--

,o 9 -24.5u4 A*

'20
<20
<20

<0.1

Unspike Amount
Analysis Result Spike

Spike
Result Units

Amount Percent
Recovered Recovered

NITRATE
ORTHO PHOSPHATE IC
SULFATE

o 100
0 100
D 200

99
88

176

ug/g 99.
ug/0 176.
Ug/g 176.

r~7

A100t

+/-

+/-

+/-
+/-

+/-

+/-

+/-

+/-

3.0E-1
2.0
3.9
4.6E-1
2.OE-I

13.9
8.9E-2
8.9E-2

pCi/9
pCi/O
pCI/g
pCi/g
pCi/g
pCi/g
pCi/g
pci/g

SM
SM
SM
SM
SM
SM
SM
SM

CA
CA

CA

KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW

SEDLACEK
SEDLACEK
SEDLACEK

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
9J-44 IA
91-29

6-JUN-1991
10-JUN-1991
10-JUN-1991
29-MAY-1991
28-APR-1991
6-JUN-1991
6-JUN-1991
6-JUN-1991

21-APR-1991
21-APR-1991
21-APR-1991
20-MAY-1991

ug/g
ug/g
Ug/9
ug/g 900019

99.0
8.0
88.0
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Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 25-FEB-1992 09:28
Results of Analyses

AnaLlS ID:
Customer:

Date Sampled:
Sampled By:

Material Description:
Program Manager:

910412-212
KESSNER

1-APR-1991

SoIL
DL AMBURGEY C 28912

Project: 0132 0201 Customer Saiple ID:
Requisition Number:

Date Sample Received:
Date Saiple Completed:
Date Sanple Approved:

B00J76

6-APR-1991
24-SEP-1991

a : Result has been Corrected for Spike

Procedure No. Analysis
Limit

Result Q Qual of Error

***** Spectrochemistry Laboratory ***

Selenium

"*-* Inductively Coupled Plasma Laboratory
EPA-3050 Bismuth
EPA-200.7

Units Analyst

ug/Kg

<10.0

29175

mg/Kg EA HESTER

**** Radiochemistry Laboratory *

EC-134 Cesium-137
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-906.0 Strontium
INA-485 Uranium Alpha Activity
TP-1628 Technetium
TP-1635 Plutoniun-238

i5 Plutoniun-239

*"** Wet
EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

Chemistry Laboratory ***

Nitrate
Ortho Phosphate IC
Sulfate
Cyanide

20.22 A
3.27 f9*

27.80 >Vr-
2.65 R/-

4.45E-1 R$
48.10 (Z*

0, 1 0.00 A(
g- g97 5- 2 4Af

<20
<20
c20

<0.1

QA
File Nuber

10427A

10716B3

Date
Completed

27-JUN-1991

16-JUL-1991

+/-

+/-
+/-

+/-

+/-

8.2E-1
2.3
5.0
5.4E-1
2.2E-1
15.3
1.OE-1
8.9E-2

pCI/g
pCi/g
pC/g
pci/g
pCi/ I
pCl/g
pCi/g
pC/O

ug/g
ug/g
u2/19

ug/g

SM
SM
SM
SM
SM
SM
SH
SM

CA
CA
CA

KINNEBREW

KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW

KINNEBREW
KINNEBREW

SEDLACEK
SEDLACEK
SEDLACEK

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 A
91-44 IA
91-44 IA
91-29

6-JU-1991
10-JUN-1991
10-JUN-1991
29-MAY-1991
28-APR-1991
6-JUN-1991
6-JUN-1991
6-JUN-1991

21-APR-1991
21-APR-1991
21-APR-1991
20-MAY-1991900019



APPENDIX B

DATA REVIEW SUPPORTING DOCUMENTATION

SDG: B00J75

Samples: B00J75, B00J76

CONTAINS:

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA
ATT'ACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION



ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

B- Indicates tha compound or analyte was analyzed for and detected. The value reported
is less than the CRQL but greater than the IDL.

U- Indicates the compound or analyte was analyzed for and not detected. The value
reported is the sample quantitation limit corrected for sample dilution and
moisture content by the laboratory. The data are usable for decision making
purposes.

UJ- Indicates the compound or analyte was analyzed for and not detected. Due to an
identified quality control deficiency identified during data validation the value
reported may not accurately reflect the sample quantitation limit. The data are
usable for decision making purposes.

J- Indicates the compound or analyte was analyzed for and detected. The associated
value is estimated but the data are usable for decision making processes.

R- Indicates the compound or analyte was analyzed for and due to an identified
quality control deficiency the data are unusable.

NJ- Indicates presumptive evidence of a compound at an estimated value.

N- Indicates presumptive evidence of a compound.



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS



WHC-SD-EN-SPP-OO, Rev. 1

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: -vg< 7-,2 I REVIEWER: .$ fl -DATE: -/7-9 PAGE_/OF.!

COMMENTS: tjas 0

COMPOUND. QUALFIER SAMPLES R ON
AFFECrED

aI/

B-7

i



1/92

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: f-f f REvIWER.5[d/, -DATE: 0-/1-9m PAGESOF_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

Ala u j'g 'T /

ILIs ma

B-7



ATTACHMENT 3

AS QUALIFIED LABORATORY DATA



Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEE

- Contract:

Case No.: SAS No.:

Matrix (soil/water): SOIL

Level (low/med):

% Solids:

LOW

97.5

; - 9
SAMPLE NO.

T
BO0J75.4

Booz'qS
SDG No.: BGGFH5-

Sts

Lab Sample ID: 910412-211

Date Received: 04/06/91

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Bismuth

ConcentrationIC

10 . 2

Color Before: BROWN

Color After: LT. GREEN

Clarity Before: CLEAR

Clarity After: CLEAR

Texture:

Artifacts:

f'-mments:
K-25 Analytical Chemistry Department ANALIS ID #: 910412-211

FORM I - IN

CAS No. Q

'N

NR
NR

NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

7/88



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: MARTINMARIETTAK25_SITE_ Contract: HANFORD

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOJ75

Matrix (soil/water): SOIL

Level (low/med):

a Solids:

Lab Sample ID: 910412-211

Date Received: 04/06/91LOW

97.5

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony-
Arsenic__
Barium-
Beryllium
Cadmium
Calcium_~
Chromiu~_
Cobalt___
Copper_
Iron
Lead
Magnesium
Manganese
Mercury
Nickel-
Potassium
Selenium_
Silver-
Sodium-
Thallium-
Vanadium-
Zinc_
Cyanide__

Concentration

0.41

Color Before: BROWN

Color After: BROWN_

Clarity Before:

Clarity After:

Texture: COARSE

Artifacts: YES

Comments:
ROCKS

FORM I - IN
3/90

BOOJ75,4
Mur 5urde /-t nu

Q

WN

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
NR
NR
NR
NR

j A



U.S. EPA - CLP1

I. EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET

Lab Name: a Y -Yrl Y -- a Contract: r 60 1 /

Lab Code,: \ )_ Case No.: SAS No.: SDG No.:16002z1 5

Matrix (soil/water): Lab Sample ID: 9/0 YI -i I

Level (low/med) : Date Received: q/( I

% Solids: r7

Concentration Units (ug/L or mg/kg dry weight): rn's1 1

i i I I II i i
ICAS No. I Analyte IConcentrationICI Q I M l
I _ _ _ _I _ _ _ _I _ _ _ _I.I_ _ I
I7429-90-5 lAluminum)I
17440-36-0 IAntimonyl
17440-38-2 lArsenic _
17440-39-3 IBariumL
17440-41-7 jBeryllium -
17440-43-9 ICadmium_ I-
17440-70-2 1Calcium=j _ _

17440-47-3 IchromiUnI I I
17440-48-4 jCobalt_ j 1_ I 1
17440-50-8 ICopper__. L__ _ 1
17439-89-6 Iron I_ __
17439-92-1 LeadL .
17439-95-4 IMagnesium- ____

17439-96-5 jManganesej _

17439-97-6 lercuryI__ __
17440-02-0 INickel j __I I I
17440-09-7 1Potassium ____

17782-49-2 ISelenium__ _ ___
17440-22-4 1Silver _ _ __
17440-23-S ISodium- _ _ _
17440-28-0 Thalliiuaj_- _ __ ___
17440-62-2 IVanadiumn ___ __ _

17440-66-6 IZinc,.. II _
I Cyanxde_ C O.' C_ |_

Color Before: Clarity Before: Texture:

Color After: Clarity After: Artifacts:

Comments:

FORM I - IN 3/90

}$ri7



Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEE

- Contract:

Case No.: SAS No.:

Matrix (soil/water): SOIL

Level (low/med):

% Solids:

LOW

12
SAMPLE NO.

T
BOOJ76 4

Lq r sr44ee /-71 c

SDG No.: BOONh5

Lab Sample ID: 910412-212

Date Received: 04/06/91

94.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Bismuth

Concentration

10.0

Color Before: BROWN

Color After: LT. GREEN

Clarity Before: CLEAR

Clarity After: CLEAR

r-nments:
I-25 Analytical Chemistry Department ANALIS ID #: 910412-212

FORM I - IN

Texture:

Artifacts:

7/88

CAS No. Q

C r)

M

NR
NR
NR

NR
p
NR
NR

NR
NR
NR
HR
NR
HR
NR
NR
NR
NR
NR
NR



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: MARTINMARIETTAK25_SITE

Lab Code: K25ACD Case No.:

Contract: HANFORD

SAS No.:

.13
EPA SAMPLE NO.

B00J764

SDG No.: BOOJ75

Matrix (soil/water): SOIL

Level (low/med):

% Solids:

Lab Sample ID: 910412-212

Date Received: 04/06/91LOW

94.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony_
Arsenic_
Barium_~_
Beryllium
Cadmium_
Calcium__
Chromium_
Cobalt_
Copper
Iron
Lead_
Magnesium
Manganese
Mercury_
Nickel_
Potassium
Selenium_
Silver
Sodium_
Thallium
Vanadium_
Zinc_
Cyanide_

Concentration

0.42

Color Before: BROWN

Color After:

Texture:Clarity Before:

Clarity After:BROWN

COARSE

Artifacts: YES_

Comments:
ROCKS

FORM I - IN
3/90 -

C

' WN

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NR
NR
NR
NR
NR

(A



Lab Name: dyx- rr - Se a,

U.S. EPA - CLP

ANIC ANALYSIS DATA

Contract:

SAS NoLab Code,: 'a 5 Case No.:

Matrix (soil/water) : 9;

Level (low/med)!

% Solids:

14
EPA SAHPLE NO.

SHEET

.: SDG No.: S0to113 5

Lab Sample ID: '?)o 2 q

Date Received: /

Concentration Units (ug/L or mg/kg dry weight): M5S K9

I I I I I I i
ICAS No. I Analyte IconcentrationC Q I HI

17429-90-5 IAluminumnW_
17440-36-0 IAntimony - I
17440-38-2 ArsenicI
17440-39-3 IBarium I
17440-41-7 jBerylliumj
17440-43-9 ICadmium
17440-70-2 tCalcIum
17440-47-3 jChromiu
17440-48-4 jCobalt j
17440-50-8 ICopper I
17439-89-6 i1ron
17439-92-1 ILead
17439-95-4 IHagnesxwtuI
17439-96-5 IManganese
17439-97-6 IHercury
17440-02-0 INickel
17440-09-7 jPotassum$
17782-49-2 lSeleniumj
17440-22-4 ISilver
17440-23-5 1Sodiun __
7440-28-0 IThalliu

17440-62-2 IVanadiumjI
17440-66-6 jZinc. I
I-_____ ICyanIdel <0.

I _ _ _ _ _ I_ _ _ _ _ I _ _ _ _ _ _ I.....I _ _ _ I

Color Before:

Color After:

Clarity Before:

Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN 3/ 9 0

9 -
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INORGANIC ANALYSES DATA SHEET
WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

Matrix (soil/water): _Soil SDG#: BOOJ75

ACD Sample
ID Number: 910412-211

Customer
Sample ID: __BOOJ754

Altr SRrFecc /Z A9Date Received: 6 April 1991 _

Analyte

Alkalinity_
Ammonia

__Bromide
Chemical 02 Demand_
Chloride IC

__Conductivity
_Dissolved Solids--

Fluoride SIE_
Nitrate_
Nitrate Nitrogen_
_Nitrite_
Nitrite Nitrogen _
Ortho Phosphate_
Sulfate_
Total Organic Carbon
Total Organic Halides_
Turbidity_

__pH

Concentration

N/A
N/A
N/A
N/A
N/A7

_____N/A _
__ N/A
__ N/A

<20
N/A

____N/A_ _
____N/A

_<2Of 0<20
N/A
N/A_

____N/A7 _
_N/A

Units

_ug/ g__

_ug/g_
_-ug/g__

Batch No.

91-44IA_

91-44IA_
91-441A_

Date of Analysis

21-Apr-91

21-Apr-91
21-Apr-91

Comments:

)L~fijC~
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INORGANIC ANALYSES DATA SHEET
WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

Matrix (soil/water): Soil SDG#: BOOJ75

ACD Sample
ID Number: 910412-212

Customer 6
Sample ID: ___BOOJ7A

Ner:r9+e /--Arl-9
Date Received: ___-April-15S91

Analyte

__Alkalinity
Ammonia

-Bromide
-Chemical 02 Demand.
Chloride IC
Conductivity_

-Dissolved Solids-
Fluoride SIE_
Nitrate_

_Nitrate Nitrogen_
Nitrite_
Nitrite Nitrogen_
Ortho Phosphate_

_Sulfate
Total Organic Carbon_
Total Organic Halides_
Turbidity_

3pH _

Conicentration

____N/A
____N/A

N/A
-_N/A

N/A
-_N/A

__N/A
___N/A _

<2 04{(J~
__N/A
__N/A____
__N/A
_ <20 { ~,

<20
__N/A_
____N/A_
___N/A
__N/A_

Units jBatch No.

~ug/g__

_ug/g_
_ug/g_

91-441A_

-91 - 4 41A
91-441A_

Date of Analysis

21-Apr-91

_21-Apr-91_
_21-Apr-91

Comments:

4 11 I q L



ATTACHMENT 4

DATA VALIDATION SUPPORTING DOCUMENTATION
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WET CHEMISTRY DATA VALIDATION CHECKLIST - FORM A-7

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the items below. If
elements are missing contact the laboratory fbr submittal of the omitted data.

Data Packaze Item Present?:

Case Narrative
Cover Page
Traffic Reports/Chain-of-Custody
Sample Analysis Data Report Forms
Standards Data
QC Summary

Blanks Summary Report Forms
Spike Sample Recovery Report Forms
Duplicate Sample Analysis Report Forms
Laboratory Control Sample Report Forms

Raw Data
Ion Chromatograph Chromatograms
TOC and TOX instrument Printouts
Laboratory Bench Sheets

Additional Data
Laboratory Sample Preparation Lags
Instrument Run Lags
Internal Laboratory Chain-of-Custory
Percent Solids Analysis Records
Reduction Formulae
Chemist Notebook Pages

2. HOLDING TIMES

Were all samples analyzed within holding times?

any data review

Yes No N/A

_-c
-Th

N/A

Action: If any holding times were exceeded qualify all affected results as estimated
UJ for nondetects).

(J for detects and

A7-1

PROJECT: 2 0.- 1 /0- / REVIEWER §;. / DATE: 9 -/7-92.-

LABORATORY:C 4 /,'f/ - -CASE: SDG: A7V..75-

SAMPLESIMATRIX: 9gn c 7. 93C576/, 7

Yes ON
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3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and
were the proper number of standards used?

Are the correlation coefficients kO.995?

Was a balance check conducted prior to the TDS analysis?

Was the titrant normality checked?

ACTION: Qualify all data as unusable (R) if reported from an analys
were not met.

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION

Have ICV and CCV been analyzed at the proper frequency?

ci;
No

No

N/A

N/A

Yes No

Yes No

is in which the above criteria

No

Are ICV and CCV percent recoveries within control?

N/A

No N/A

Are there calculation errors?

ACTION: Qualify all affected data in accordance with the validation requirements.

5. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? Yes

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any
laboratory blank as nondetected (U) and list the affected samples and analytes below.

6. FIELD BLANKS

Are target analytes present in the field blanks? Yes No

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as
nondetected (U).

7. MATRIX SPIKE SAMPLE ANALYSIS

Are spike recoveries within the acceptance limits? No N/A

ACTION: If the sample concentration exceeds the spike concentration by a factor of 4 or more, and
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is
outside the control limits and the sample results are >CRQL, qualify the data as estimated (J). If the
spike recovery is <30% and the sample results are less then the IDL qualify the data as unusable (R).

A7-2

N/A

N/A

Yes 0
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s. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits?

Are there calculation errors?

Yes No

Yes No iNIA

ACTION: Qualify the affected results according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls
within the range 50-79% or >120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%.' Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results >IDL for which the LCS %R is outside the
established control limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS % R
are lower than the established control limits.

9. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within
the acceptance limits?

ACTION: Note the results of the performance audit samples in the validation narrative.

10. DUPLICATE SAMPLE ANALYSIS

Are RPD values within the acceptance limits? No N/A

Action: Qualify the results for all associated samples of the same matrix as estimated
falls outside the acceptance limits.

(J) if the RPD

11. FIELD DUPLICATE SAMPLES

Do RPD values exceed the acceptance limits? Yes

ACTION: Note the results of the field duplicate samples in the validation narrative.

12. FIELD SPLIT SAMPLES

Do RPD values exceed the acceptance limits? Yes

ACTION: Note the results of the field split samples in the validation narrative.

No 3

No N/A)

A7-3

Yes No (
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13. ANALYTE QUANT1TATION AND DETECTION LM1TS

Have results been reported and calculated correctly? O No N/A

Are instrument detection limits below the CRDL?- Yes ( N/A

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

14. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? No N/A

Were project specific data quality objectives met for
this analysis? e)' No N/A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.

A7-4



HOLDING TIME SUMMARY - FORM B-I

SDG:AjOV7 REVIEWER: J DATE: - - PAGESOPS

COMMENTS: "y

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS OUALIFIER

m-7 A_, '-/- 9/ -/U A-2/-0' _ S

- ~ L
SC60,____ _____ p
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A-6

PROJECT: IQCV - - / REVIEWER6.Lfi DATE: -/ - a.

LABORATORY: 4r / rff -z CASE: SDG: jcr2T9

SAMPLES/MATRIX: z -;',r Y;nA /12ry76/

1. COMPLETENESS AND CONTRACT COMPLIANCE

Review the data package for completeness and check off the items below. If
elements are missing contact the laboratory for submittal of the omitted data.

Data Package Item Present?:

Case Narrative
Cover Page
Traffic Reports
Sample Data

Inorganic Analysis Data Sheets
Standards Data

Initial and Continuing Calibration Verification
CRDL Standard for AA and ICP

QC Summary
Blanks
ICP Interference Check Summary
Spike Sample Recovery
Post-Digestion Spike Sample Recovery
Duplicate
Laboratory Control Sample
Standard Addition Results
ICP Serial Dilutions
Instrument Detection Limits
ICP Interelement Correction Factors
ICP Linear Ranges
Preparation Log
Analysis Run Log

Raw Data
ICP Raw Data
Furnace AA Raw Data
Mercury Raw Data
Cyanide Raw Data

Additional Data
Internal laboratory chain-of-custody
Laboratory Sample Preparation Records

any data review

Yes No N/A

-z

-z

..

..z

4z

..4.

./
__

.. .

A6-1
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Data Packafe Item Present?:

Percent Solids Analysis Records
Reduction Formulae
Instrument Run Logs
Chemist Notebook Pages

2. HOLDING TIMES

Have all samples been analyzed within holding times?

Yes No N/A

Z

Yes No N/A

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for
detects and UJ for nondetects).

3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and
were the proper number of standards used? No N/A

* Are the correlation coefficients >0.995?

Was a midrange cyanide standard distilled?

Yes

Yes

ACTION: Qualify all data as unusable if reported from an analysis in which an instrument was not
calibrated or was calibrated with less than the minimum number of standards. Qualify associated
sample results > IDL as estimated (J) and results <IDL as estimated (UJ), if the correlation
coefficient is <0.995 or the laboratory did not distill the midrange cyanide standard.

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION

Are ICV and CCV percent recoveries within control?

Are there calculation errors?

No

Yes

N/A

N/A

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If
calculation errors are noted, contact the laboratory for clarification.

5. ICP INTERFERENCE CHECK SAMPLE

Has an ICS sample been analyzed at the proper frequency?

Are the AB solution %R values within control?

'X No

7 No

Yes ZAre there calculation errors?

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If
calculation errors are noted, contact the laboratory for clarification.

A6-2

N/A

N/A

N/A

N/A

N/A
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6. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? No N/A

ACTION: Qualify all associated sample results for afiy analyte <5 times the amount in any
laboratory blank as nondetected (U). If analyte concentrations in the blank are > CRDL or below the
negative CRDL, verify the laboratory has redigested and reanalyzed associated samples with analyte
concentrations < 10 times the blank concentration. If the laboratory has not redigested and
reanalyzed the samples, note in the validation narrative.

7. FIELD BLANKS

Are target analytes present in the field blanks? Yes No

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as
nondetected (U).

8. MATRIX SPIKE SAMPLE ANALYSIS

Are spike recoveries within the control limits? Yes $FlDN/A

ACTION: Qualify the affected sample data according to the following requirements:

If spike recovery is >125% and sample results are <IDL no qualification is required. If spike
recovery is >125% or <75% qualify all positive results as estimated (J). If spike recovery is 30%
to 74% qualify all nondetects as estimated (UJ). If spike recovery is <30%, reject all nondetects
(R). If the field blank has been used for spike analysis, note in the validation narrative.

9. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits? Yes (9
Yes®Are there calculation errors?

N/A

N/A

ACTION: Qualify the sample data according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls
within the range 50-79% or >120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (1), all sample results > IDL for which the LCS result is outside
the established control limits. Qualify as estimated (UJ), all sample results <DL for which the LCS
%R are lower than the established control limits.

A6-3
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10. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within the
acceptance limits? Yes No

ACTION: Note the results of the performance audit sample analyses in the data validation narrative.

11. DUPLICATE SAMPLE ANALYSIS

Are RPD values acceptable? No N/A

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the
RPD results fall outside the appropriate control limits. If field blanks were used for laboratory
duplicates, note in the validation narrative.

12. ICP SERIAL DILUTION

Are the serial dilution results acceptable? (:VDs No N/A

Is there evidence of negative interference? Yes ( N/A

ACTION: Qualify the associated data as estimated (J) for those analytes in which the %D is outside
the control limits. If evidence of negative interference is found, use professional judgment to qualify
the data.

13. FIELD DUPLICATE SAMPLES

Do the RPD values exceed the control limits? Yes No

ACTION: Note the results of the field duplicate samples in the validation narrative.

14. FIELD SPLIT SAMPLES

Do the RPD values exceed the control limits? Yes No

ACTION: Note the results of the field split samples in the validation narrative.

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL

Do all applicable analyses have duplicate injections? No N/A

Are applicable duplicate injection RSD values within control? No N/A

If no, were samples rerun once as required? Yes No (

Does the RSD for the rerun fall within the control limits? Yes No (/A
Were analytical spike recoveries within the control limits? Yes (K) N/A
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If no, were MSA analyses performed when required? Yes No

Are MSA correlation coefficients >0.995? Yes No A

If no, was a second MSA analysis performed? Yes No

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been
reanalyzed or the reanalysis is outside the acceptance limits, qualify the associated data as estimated (J
for detects and UJ for nondetects). If the analytical spike recovery is <40% qualify detects as
estimated (J). If the analytical spike recovery is >10% but <40%, qualify all nondetects as
estimated (UJ) and if the analytical spike recovery is <10%, reject all nondetects (R). If the sample
absorbance is <50% of the analytical spike absorbance and the analytical spike recovery is <85% or
> 115%, qualify all results as estimated (J for detects and UJ for nondetects). If method of standard
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or
the MSA correllation coefficient was <0.995, qualify the associated detected results as estimated (J).

17. ANALYTE QUANTITATION AND DETECTION LIMITS

Have results been reported and calculated correctly? No N/A

Are results within the calibrated range of the instruments
and within the linear range of the ICP? Yes No N/A

Are all detection limits below the CRQL? No N/A

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

18. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW? e No N/A

Were project specific data quality objectives met for
this analysis? Yes No N/A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.

A6-5
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COMMENTS (attach additional sheets as necessary):

AA~~4Sc~t
Kr)'

/1~

/5

A7-5

A AC4z~y-2e&A



HOLDING TIME SUMMARY - FORM B-I

SDG: 77 REVIEWER: r DATE: -/ - 9. PAGElOF..l

COMMENTS:

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS OUALIFIER

0 ?f A fi-a/1-/.9. 1-/-9/ /0'v /06

6< 6-/o -ql 43??1 '; 7 rs

____ _ 6 / 6-27-2, Zk 3? _

9

La
'U



ACCURACY DATA SUMMARY - FORM B-4

SDG: / REVIEWER: § If;-,L DATE:-/7-9a. PAGEROF

COMMENTS: (_ __p_

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED

to1

4.



BLANK AND SAMPLE DATA SUMMARY - FORM B-3

SDC:60j 5 REVIEWER: ! DATE: 9'-/7-2 PAGE e OF

COMMENTS:

SAMPLE ID COMPOUI6 RESULT Q RT UNITS 5X loX SAMPLES QUALIFIER
RESULT RESULT AFFECTED

Se-. ' 0

U)



APPENDIX B

DATA VALIDATION DOCUMENTATION

SDG: BOOFH5

SAMPLES: BOOFH5, BOOFH6, B00F94, B00F95

CONTAINS:

ATTACHMENT 1 - GLOSSARY OF DATA REPORTING QUALIFIERS
ATTACHMENT 2 - SUMMARY OF DATA QUALIFICATIONS
ATTACHMENT 3 - AS QUALIFIED LABORATORY DATA
ATTACHMENT 4 - DATA VALIDATION SUPPORTING DOCUMENTATION



ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

B - Indicates the compound or analyte was analyzed for and detected. The value
reported is less than the contract required quantitation limit (CRQL) but greater than
the instrument detection limit (IDL).

U - Indicates the compound or analyte was analyzed for and not detected. The value
reported is the sample quantitation limit corrected for sample dilution and moisture
content by the laboratory. The data are usable for decision making purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected. Due to
identified quality control deficiency identified during data validation the value
reported may not accurately reflect the sample quantitation limit. The data are
usable for decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. The associated
value is estimated but the data are usable for decision making processes.

R - Indicates the compound or analyte was analyzed for and due to an identified quality
control deficiency the data are unusable.

NJ - Indicates presumptive evidence of a compound it an estimated value.

N - Indicates presumptive evidence of a compound.



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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DATA QUALIFICATION SUMMARY - FORM B-7

SDG: 41?7/ REVmwE DATE: I PAGELOF_

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
_ _ _ _AFFECTED

6c c-2'-C /// ___ fl/t~9' 6Z's/t
/4 & 4 w I >S2 S'

/ // _ _ _ _ _

24vI / __ _

[?C4vrt-e //su

// 7-- -.

-da~m~x H.7~ gn/9/s-- 2 e/xp>:

3-7

1'
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DATA QUALIFICATION SUMMARY - FORM B-7

SDG: '//~ REVIEWER:$t DATE: If/J 4f PAGELOF

COMMENTS:

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

~~A9V

______,___r -__- A

4,'v- 47

-, /,,4. -tle~rtz ,Y 7 -Z-~ Stt

B-7

A?

Ve 7



WHC-SD-EN-SPP-O2, Rev. I

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: REV]./R/4 REVE DATE: C/ 2- PAGELOF...

COMMENTS: - 7 rj? v4

COMPOUND QUALIFIER SAMPLES REASON
AFTECrED

B-7
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DATA QUALIFICATION SUMMARY - FORM B-7

SDG: /I REVIEWER/ DATE:/~2 PAGE /OF_

COMMENTS: ,Ce -r /_

COMPOUND QUALIFIER SAMPLES REASON
AFFECTED

/-i *' // /Zs

s4/iz 1 re/A / / /'5rA

6'/Y4a
_ _ _ _ _ _/_ _ _ _ _ _ _ _ _ _ '_ |r

13-7

>2



WHC-SD-EN-SPP-002, Rev. I

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: AY ' REVIEWER. DATE:s ~//;: PAGEL,,.QF._

COMMENTS: 4 , # g 4r,_s-___'
COMPOUND QUALFIER /AMPLES REASON

A__ACTED

r//

A<45 Ar 
_

/7,L
_ _ _

*4 1_ _ _ _ _ _ _ _ _ _ _ _ 2 & < t

B-7
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AS QUALIFIED DATA SUMMARY
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

I

Lab Name: MARTIN MARIETTA Contract: 0288

Lab Code: K25 Case No.: G132-001CSAS No.: NA SDG No.:800FH5

Matrix: (soil/water) WATER Lab Sample ID: 910403-102

Sample wt/vol: 5 (g/mL) ML Lab File ID:

(low/med) LOW Date Received: 3/31/91

X Moisture: not dec. NA

Column: (pack/cap) CAP

Date Analyzed:

Dilution Factor:

4/05/91

1.00000

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

74-87-3----------Chloromethane
74-83-9----------Bromomethane_ _ _
75-01-4----------Vinyl Chloride 1
75-00-3----------Chloroethane 1
75-09-2----------tMethyleneChloride 1
67-64-1----------Acetone 1_
75-15-0----------Carbon Disulfide 1
75-35-4---------1,1-Dichloroethene - 1_
75-34-3---------1,1-DichloroethaneI
940-59-0---------1,2-Dichloroethene_ttotal)__ I
67-66-3----------Chloroform 1_
107-06-2---------1,2-Dichloroethane _
78-93-3----------2-Eutanone _
71-55-6----------1,1,1-Trichloroethane 1
56-23-5---------Carbon Tetrachloride__
108-05-4---------Vinyl Acetate _
75-27-4----------Bromodichloromethane - 1
78-87-5----------1,2-Dichloropropane - I
10061-01-5------cis-1,3-Dichloropropene_ I
79-01-6----------Trichloroethene _ 1
124-48-1---------Dibromochloromethane - 1
79-00-5----------1,1,2-Trichloroethane -
71-43-2----------Benzene 1
10061-02-6------trans-1,3-Dichloropropne-__I
75-25-2----------Bromoform I
108-10-1---------4-Methyl-2-pentanone -
591-28-6---------2-Hexanones 1
127-18-4--------Tetrachloroethmne 1
79-34-5----------1,1,2,2-Tetrachloroethane___ 1
108-88-3---------Toluene _
108-90-7---------Chlorobenzene _
100-41-4---------Ethylbenzene
100-42-5---------Styrene
1330-20-7-------Xylene (total) I

FORM I VOA 0w q18-j 0

10. U
10. IU I
10. IU I
10. 1IU 1

5. LU I
10. 4-8- "7rl

9. 1U I
5. LU
9. 1U I
5. IU I/
5. 1 U 1
5. 1U .

10. 44A--r
5. 1U I
5. 1U

10. 1U
5. tU I
5. LU I
5. LU 1
5. LU I
5. LU I
5. 1U
5. LU I
13. lU 1
5. 1U I

10. lu I
10. a-7-
5. Lu I
5. IU
5. 1U
5. 1U
5. 1U I
5. IU I
3. 1U U

039 1/87 Re'

Level:

I SOOFH5

> 08657

CAS NO. a

I



25D

.hATILE ORGANICS A:IAL lAT HEET

Lab Name: :AF::NMART-T7A .ontrac;: 0288

Lab Code: r-r Case No.: 312-Zwi CAS No. _ $DG o.: BOOTH5

Matrix: 'soilwater) WATR

Sample wz/-o,:

Level:

5.0 tg/mL. '

(low/med) LOW

% Moisture: not dec.

_olumn: CA0K.Pap) PA&

-. '2. CPUD

Lab Sample ID:

Lab File ID:

Date Received:.

Date Analyzed:

910408-f'79

0408029

IA/1 f/ni

Dilution Factor: '.0 --

~ONCENTATION UNITE:
ogL -r "g/.g;

----------- Chorometnane
7'-. --------- Bromometnane
7- - --------- Vinyl Chloride________

75-00- --------- Chloroethan
7F-,*- --------- Methylene _hlride
67-64-1 --------- Acetone
75-15-----------Carbon Disulfide
F 5-35-4---------1, 1-Dichloroethene,_!
F5-34-3----------1, 1-Dichloroethane_1
J 40-59-(---------1, 2--Dichloroetnene(quotai)
67-56-1---------Chloroform

127-CS-----------1, 2-Dichoretane
- -------- 2-Butanone 

- -v----------1, C ,-Tri roettane _

-2-E---------Garbon T>t2acnzae h
--------- Vinyl Acetate_

F ----------- Bromodich'orome-chane
---------- ,--Dichlurcprcrane

F 1V61-C1-5------cis-13-Dichlorcpropene___
061-:2-6------ Trans-1,-Dichcoropropene_

F -L-----------Trichlorcehee
24-43-:--------Dibromochloromethane

00-5---------- 1,1, 2-Trichlozc-ethane
*------------- Benzene

75-25----------Bromoform
p-------------4-Methy!-nn -

tl, -Hexano en":arione_____
--------- 2-Hexanone

F --------
72-. -;----- --- ;,:, ,-Te-racnlcr:ehane

2?- 5-- --- --- Toluene
Chlorobenzene

-------- Ethylbenzene__
------------- Styrene

FCFI.: VA

-0 u.o :u

* U
r U

7*'

~-

C7

-+ -

- I-I

-4

.3 d+-"94
S

.r W /z-

-0 ~ ~ .

F/ri

_70 F94

7 t, -_'. f-I! -. 7J. _ . F-E
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1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:MARTIN MARIETTA

EPA SAMPLE NO.

.1 BOOFH5
Contract:0288

Lab Code: 125 Case No.: G132-001SAS No.: NA SDG No.: 4NA SooFH

Matrix: (soil/water) WATER Lab Sample ID: 910403-102

Sample wtZvol: 1000 (y/mL) mL Lab File ID:

Level: (low/med) LOW

% Moisture: not dec.NA

Extraction:

GPC Cleanup:

(Sepf/Cont/Sonc)

(Y/$) N

gLfi 710 4ot-%*L
CAS NO.

dec. NA

SEPF

pH:7. 0

COMPOUND

'I

Date Received: 03/31/91

Date Extracted:04/07/91

Date Analyzed: 4/11/91

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L Q

108-95-2---------Phenol 1
111-44-4---------bis(2-Chloroethyl)Ether___
95-57-8----------2-Chlorophenal
541-73-1---------1,3-Dichlorobenzene __
106-46-7---------1,4-Dichlorobenzene I
100-F,1-6---------Benzyl alcohol -1
95-50-1----------1,2-Dichlorobenzene 1
95-48-7----------2-Methylphenol 1 _

39638-32-9------bis(2-chloroisopropyi)ether_ I
106-44-5---------4-Me thylphenol I
621-64-7--------N-Nitroso-Di-n-propylamine__
67-72-1----------Hexachloroethane 1
98-95-3----------Nitrobenzene 1
78-59-1---------Isophorone_ _ _
88-75-5----------2-Nitrophenol
105-67-9---------2,4-Dimethylphenol-
65-85-0----------Benzoic acid_ _ _
111-91-1---------bis(2-Chloroethoxy)methane__.I
120-83-2-------- 2,4-Dichloraphenol 1
120-82-1---------1,2,4-Trichlorobenzene 1
91-20-3----------Naphthalene_ _ _
106-47-8---------4-Chloroaniline_ _ _
87-68-3---------Hexachlorobutadiene _ _
59-50-7----------4-Chloro-3-methylphenol _
91-57-6----------2-Methylnaphthalene 1_
77-47-4----------Hexachlorocyclopentadiene___ I
88-06-2----------2,4,6-Trichlorophenol
95-95-4----------2.4,5-Trichlorophenol _ 1
91-58-7----------2-Chloronaphthalene _ 
88-74-4----------2-Nitroaniline 1
131-11-3---------Dimethylphthalate_ 1
208-96-8---------Acenaphthylene -1
o06-20-2 ---- 2,6-Dinitrotoluene _

I

Iu I10. 1 e, 4
10. 1 U
10. IU I
10. IU I
10. IU_ I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I

110. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU I
10. IU i
10. 1U I
10. IU I
50. IU -
10. IU I
50. IU I
10. IU I
10. IU I
10. IU 'I

.0. 1 U I
FORM I SU-1

>11281

1/27



- les

iC EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

I BOOFH5
Lab Name:MARTIN MARIETTA Contract:0288 .1

Lab Code: K25 Case No.: G132-001SAS No.: NA SDG No.: 4A BooFHt

Matrix: (soil/water) WATER Lab Sample I: 910403-102

Sample wt/Vol: 1000 (q/mL) mL Lab File ID: >11281

Level: (low/med) LOW Date Received: 03/31/91

% Moisture: not dec.NA dec. NA Date Extracted:04/07/91

Extraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 4/11/91

GPC Cleanup;: (Y/N) N pH:7.0 Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

1 99-09-2----------3-Nitroaniline_ I.50. I.'i
I 83-32-9----------Acenaphthene _ 10. IU I
1 51-28-5---------2,4-Dinitrophenol I 50. 1U I
I 100-02-7--------4-Nitrophenol I 0. IU I
I 132-64-9---------Dibenzofuran I 10. 1U I
I 121-14-2---------2,4-Dinitrotoluene I 10. IU I
1 84-66-2----------Diethylphthalate I 10. IU I
I 700c-72-3--------4-Chlorophenyl-ph'nylether__ 1.0. lU I
1 86-73-7----------Fluorene I 10. IU I
! 100-01-6---------4-Nitroaniline 1 50. 1U I
I 534-52-1---------4,6-Dinitro-2-methylphenol__I 50. IU I
I 86-30-6----------N-Nitrosodiphenylamine (1) __I 10. 1U I
I 101-55-3---------4-Bromophenyl-phenylether___I 10. 1U I
I 118-74-1--------Hexachlorobenzene I 10. IU I
1 87-86-5----------Pentachlorophenol I 50. 1U I
I 85-01-8---------Phenanthrene I 10. IU I
I 120-12-7---------Anthracene 1 10. IU I
1 84-74-2----------Di-n-butylphthalate I 10. IU I
1 206-44-0--------Fluoranthene I 10. 1U I
I 129-00-0---------Pyrene I 10. IU I
I 85-68-7----------Butylbenzylphthalate I 10. 1U I
I 91-94-1---------3,3'-Dichlorobenzidine I 20. IU I
I 56-55-3----------Benzo(a)anthracene - I 10. lU I
1 218-01-9----------Chrysene 1 10. IU I

I 117-81-?--------bis(2-Ethylhexyl)phthalate__I 10. 1U I
I 117-84-0--------Di-n-octylphthalate - I 10. lU I
I 205-99-2--------Benzoc(b)fluoranthene I 10. IU I
1 207-08-9---------Eenzo(k)fluoranthene I 10. IU I
1 50-32-8----------Benzo(a)pyrene I 10. IU I
1 193-39-5---------Indeno(1,2,3-cd)pyrene _ I 10. iU_ I
I 53-70-3----------Dibenz(a,h)anthracene 1 10. IU I
1 191-24-2---------Benzo(g,h,i)perylene I 10. U I

(1) - Cannot be separated from Diphenylamine

FORM I SV-2 1/S7
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1
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name:MARTIN MARIETTA

Lab Code: K25 Case

Contract:0288

No.:G132-001C SAS No.: NA

EPA SAMPLE NO.

I BOOF94 I

SDG No.: BOOFH5

Matrix: (soil/water) WATER Lab Sample ID: 910408-029

1000 (g/mL) mL

Level: (low/med) LOW

% Moisture: not dec.NA

Extraction: (Sepf/Cont/Sonc)

GPC Cleanup: 'Y/N) N

CAS NO.

dec. NA

SEPF

pH: 6. 0

COMPOUND

Lab File ID: >11311

Date Received: 04/05/91

Date Extracted:04/11/91

Date Analyzed: 4/15/91

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Ka) ug/L Q

108-95-2---------Phenol 1
111-44-4---------bis(2-Chloroethyl)Ether_ I
95-57------------2-Chlorophenol 
541-73-1---------1,3-Dichlorobenzene _

106-46-7--------- 1,4-Dichlorobenzene 1
100-51-6---------Benzyl alcohol I
95-50-1----------1,2-Dichlorobenzene___
95-48-----------2-Methylphenol
39638-32-9------bis(2-chloroisopropyl)ether_ I
106-44-5--------4-Methylphenol 1
621-64-7---------N-Nitroso-Di-n-propylamineI
6--72-1 ---------- Hexachlaroe thane _
98-95-3----------Nitrobenzene _

78-59-1----------Isophorone
88-75-5----------2-Nitrophenol
105-67-9---------2,4-Dimethylphenol
65-85-0----------Benzoic acid _ _
111-91-1--------bis(2-Chloroethoxy)methane__ I
120-83-2---------2,4-Dichlorophenol
120-82-1--------1,2,4-Trichlorobenzene _ 1
91-20-3----------Naphthalene _ _
106-47-8---------4-Chloroaniline _ _
87-68-3----------Hexachlorobutadiene I
59-50-7----------4-Chloro-3-methylphenal 1
91-57-6----------2-Methylnaphthalene _ 1
?7-47-4----------Hexachlorocyclopentadiene-I
88-06-2----------2,4,6-Trichlorophenol
95-95-4----------2,4,5-Trichlorophenol 1
91-58-7----------2-Chloronaphthalene _
88-74-4----------2-Nitroaniline
131-11-3---------Dimethylphthalate_
208-96-8---------Acenaphthylene
606-20-2-------- 2,6-Dinitrotoluene I

10. J
10. I I
10. I I
10. I I
10. I / I

10. I 1
10. 1 1
10. I I
10. I J 1
10. I
10. I J I
10. I J
10. I I

10. I J I
10. I I
10. I J
'30. I I
1to. I J
10. I J I
10. I I
10. I
10. I I
10. I I

,210. I I10. I

10.

____________________. ____ 1

Sample wt/vol:
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IC
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

I BOOF94
Lab Name:MARTIN MARIETTA Contract:028e

Lab Code: K25 Case No.:G132-001C SAS No.: NA SOG No.: BOOFH5

Matrix: (soil/water) WATER Lab Sample ID: 910408-029

Sample wt/vol: 1000 (g/mL) mL Lab File ID:

Level: (low/med) LOW

% Moisture: not dec.NA dec. NA

Date Received: 04/05/91

Date Extracted:04/11/91

Extraction:

GPC Cleanuo:

(Sepf/Cont/Sonc),

(Y/N) N

CAS NO.

SEPF

OH:6. 0

COMPOUND

Date Analyzed: 4/15/91

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L Q

1 99-09-2----------3-Nitroaniline _

I 83-32-9---------Acenaphthene
1 51-28-5---------2,4-Dinitrophenol
I 100-02-7---------4-Nitrophenol _

1 132-64-9---------Dibenzofuran -_
I 121-14-2---------2,4-Dinitrotoluene _

I 84-66-2----------Diethylphthalate
I 7005-72-3--------4-Chlorophenyl-phenylether_- I
I 86-73-7----------Fluorene _

i 100-01-6a--------4-Nitroaniline _

I 534-52-1---------4,6-Dinitro-2-methylphenol _ I
1 86-30-6---------N-Nitrosodiphenylamine (1) __I

I 101-55-3---------4-Bromophenyl-phenylether___ I
I 118-74-1---------Hexachlorobenzene- I
1 87-86-5----------Pentachlorophenol I
1 85-01-8----------Phenanthrene I
I 120-12-7--------Anthracene I

I 84-74-2----------Di-n-butylphthalate
I 206-44-0---------Fluoranthene _

1 129-00-0---------Pyrene
1 85-68-7----------Butylbenzylphtha late I
1 91-94-1----------3,3'-Dichlorobenzidine I
I 56-55-3----------Eenzo(a)anthracene I
I 218-01-9---------Chrysene I
1 117-81-7---------bis(2-Ethylhexyl)phthalate__I
1 117-84-0---------Di-n-octylphthalate
1 205-99-2--------Benzo(b)r9luoranthene __

207-08-9---------Beno tk)fluoranthene _

j 50-32-8----------Benzo(a)pyrene
193-39-5---------Indeno 1,2,3-cd)pyrene I
53-70-3----------Dibenzta,h)anthracene I
191-24-2---------Benzolc,hi)perylene

t1) - Cannot be separated from Diphenylamine

10. 1
10. I

10. I

50. 11 I
50. 1
10. 1
10.
10. i
10. td

IQ. IU L

10. 16
20. I
10. 1
10. 90

IQ. I Q

10. I I
10. I I
10. 1 I
10. I U
10. U
10.
20.
10.I

10. 1i
10. IU I
10. IU I

10. IU I

10. IU -

10. iuVi
_________ ._______ II

>11311

7- , -, , -
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IF
SEMIUOLATILE ORGANICS A

TENTATIVELY IDENT

Lab Name:MARTIN MARIETTA

Lab Code: K25 Case No.: G13

Matrix: (soil/water) WATER

Sample wt/vol: 1000 (g/mL)

Level: (low/med) LOW

% Moisture: not dec.NA dec.

Extraction: (Sepf/Cont'Sonc) S

GPC Cleanup: (Y/N) N pH:

NALYSIS DATA
IFIED COMPGUN

Contract:

2-001SAS No.:

mL

NA

EPF

6.0

EPA SAMPLE NO.
SHEET
DS

I B00F94 -
0288 1 1

NA SDG No.: HA 8oopnr

Lab Sample ID: 910408-029

Lab File ID: >11311

Date Received: 04/05/91

Date Extracted:04/11/91

Date Analyzed: 4/15/91

Dilution Factor: X.00000

Number TICs found: I
CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q

FORM I SU-TIC 1/87 Rev.

t9n



1D
PESTICIDE ORGANICS ANALYSIS DATA SHEET

ib Name: Martin Marietta Contract: 2/88

EPA SAMPLE NO.

BOOFH5

ab Code: K-25 Case No.: SAS No.: N/A SDG No.: BOOFH5

atrix (soil/water): Water Lab Sample ID: 910403-102

ample wt/vol: 1000

avel (low/med): low

Moisture: not dec.

(g/mL) ml

dec.

ctraction (SepF/Cont/Sonc): SepF

IC Cleanup (Y/N): N pH: 7

Lab File ID:

Date Received: 03/31/91

Date Extracted: 04/07/91

Date Analyzed: 05/06/91

Dilution Factor: 1

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg): ug/L

319-84-6--------alpha-BHC
319-85-7--------beta-BHC
319-86-8--------delta-BHC
58-89-9---------gamma-BHC (Lindane)
76-44-8---------Heptachlor
309-00-2--------Aldrin
1024-57-3-------Heptachlor epoxide
959-98-8--------Endosulfan I
60-57-1---------Dieldrin
72-55-9---------4,4'-DDE
72-20-8---------Endrin
33213-65-9------Endosulfan II
72-54-8---------4,4'-DDD
1031-07-8-------Endosulfan sulfate_._
50-29-3---------4,4'-DDT
72-43-5---------Methoxychlor
53494-70-5------Endrin ketone_
5103-71-9-------alpha-Chlordane
5103-74-2-------gamma-Chlordane
8001-35-2-------Toxaphene
12674-11-2------Aroclor-1016
11104-28-2------Aroclor-1221
11141-16-5------Aroclor-1232
53469-21-9------Aroclor-1242
12672-29-6------Aroclor-1248
11097-69-1------Aroclor-1254
11096-82-5------Aroclor-1260

0.050
0.050_
0.050
0.050
0.050
0.050_
0.050~
0.050_
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50_
0.10
0.50
0.50
1.0-
0.50
0.50_
0.50_
0.50_
0. 50_
1.0
1.0

Q

_U4-
-a--
I-i
-U
-U
-U
-U__

-U__
-U

-U
-U
-U__~U
_U
U
U

_U__

U
U

-U
U
U I

_U__
U

$7749$-
FORM I PEST

CAS NO.

iii

I
/

1/87 Rev.
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PESTICIDE ORGANICS ANALYSIS DATA SHEET

.o Name: Martin Marietta Contract: 2/88

291
EPA SAMPLE NO.

BOOF94 .

ib Code: K-25 Case No.: SAS No.: N/A SDG No.: BOOFH5

itrix (soil/water): Water Lab Sample ID: 910408-029

imple~wt/vol: 1000

vel (low/med): low

Moisture: not dec.

(g/ML) ml

dec.

,traction (SepF/Cont/Sonc): SepF

IC Cleanup (Y/N): N pH: 6

Lab File ID:

Date Received: 04/05/91

Date Extracted: 04/09/91

Date Analyzed: 05/06/91

Dilution Factor: 1

CONCENTRATION UNITS:
(ug/L or ug/Kg): ug/L

319-84-6--------alpha-BHC
319-85-7--------beta-BHC
319-86-8--------delta-BHC
58-89-9---------gamma-BHC (Lindane)
76-44-8---------Heptachlor_
309-00-2--------Aldrin
1024-57-3-------Heptachlor epoxide
959-98-8--------Endosulfan I
60-57-1---------Dieldrin
72-55-9---------4,4'-DDE_
72-20-8---------Endrin
33213-65-9------Endosulfan II
72-54-8---------4,4'-DDD_
1031-07-8-------Endosulfan sulfate
50-29-3---------4,4'-DDT_
72-43-5---------Methoxychlor
53494-70-5------Endrin ketone_
5103-71-9-------alpha-Chlordane
5103-74-2-------gamma-Chlordane
8001-35-2-------Toxaphene
12674-11-2------Aroclor-1016
11104-28-2------Aroclor-1221
11141-16-5-------Aroclor-1232
53469-21-9------Aroclor-1242
12672-29-6------Aroclor-1248
11097-69-1------Aroclor-1254
11096-82-5------Aroclor-1260

0.050_
0.050_
0.050
0.050
0.050
0.050_
0.050_
0.050_
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.50
0 .
0.50_
0.50
1.0 _
0.50
0.50
0.50
0.50_
0. 50_
1.0-
1.0-

FORM I PEST

CAS NO. COMPOUND Q

_U
_U
_U
_U
_U_
U

-U
_U
U

_U
U
U

_U
U
__

_U
U_

_U -
_U
_U
U
U
U
U
U
U
U

1/87 Rev.



ab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEET

Contract:

Case No.: SAS No.:

14
SAMPLE NO.

BOOFH5

SDG No.: BOOFH5

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID:

Date Received:LOW

0.0

910403-102

03/31/91

concentration Units (ug/L or mg/kg dry weight):

CAS No.

7429-90-5
7440-36-0
7440-39-3
7440-41-7

7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-22-4
7440-23-5

7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Barium
Beryllium
Bismuth
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Strontium
Tin
Vanadium
Zinc

Concentration

33.2
50.0
29.0"
0.30'
50.0"
3.0

37100
10.0

5. 0
4.0
138

11300
6.61

10.0-
4930-

6.0
16000

185"
37.8
15.6

7.3

,lor Before: COLORLESS

'lor After: COLORLESS

Clarity Before: CLEAR

Clarity After: CLEAR

>mments:

K-25 Analytical Chemistry Department ANALIS ID #: 910403-102

FORM I - IN

Texture:

Artifacts:

7/88

UG/L

Q M

'P
P_
P_
P
P_
P_
1_
P_
P_
P_
P_
P_

P_
P_
P
P
P

P
P

Ac



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

15
EPA SAMPLE NO.

ab Name: MARTINMARIETTA_K25_SITE, Contract: HANFORD

ab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFH5

trix (soil/water): WATER

evel (low/med):

Solids:

LOW

Lab Sample ID: 910403-102

Date Received: 03/31/91

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum
Antimony-
Arsenic_
Barium_
Beryllium
Cadmium-
Calcium
Chromium
Cobalt___
Copper
Iron
Lead
Magnesium
Manganese
Mercury_
Nickel_
Potassium
Selenium_
Silver
Sodium-
Thallium-
Vanadium_
Zinc-
Cyanide_

Concentration

5.5

9.6'

0.17'

2.0

6.0

olor Before: COLORLESS

olor After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

omments:

FORM I - IN

BOOFHS

Q

IW

M

NR
NR
F
NR
NR
NR
NR
NR
NR
NR
NR
F_
NR
NRI
CV
NR
NR
F_
NR
NR
F
NR
NR
NR

4
7/6k

3/90



16
U.S. EPA - CLP

1 -
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name:

Lab Code-:

rfJ(L n >f ->

Case No.:

Matrix (soil/water):

Level (low/med):

% Solids: .1/A

Contract: _ _ '_______

SAS No.: SDG No .:.80Fl9q

Lab Sample ID: .9/o03-101

Date Received: 3-31-5 I

/a 's -4
Concentration Units tutL/, or mg/kg dry weight): -

I I I I I I I
[CAS No. I Analyte IConcentrationICI Q I Mi

17429-90-5 jAluminua _ __ __ |LI
7440-36-0 IAntimonyI 1-1 -___

[7440-38-2 jArsenic 1 1-1 1_L
17440-39-3 [Barium I |___
17440-41-7 iBeryllig _ |_z
17440-43-9 1Cadmim I ____

17440-70-2 1Calcium I ____

17440-47-3 IChromiumj r i___
17440-48-4 ICobalt I t__ I_.
17440-50-8 ICopper - -1__ 1-.
17439-89-6 [Iron I ____

17439-92-1 1Lead 2 LI J_.
17439-95-4 IMaresIua _____

17439-96-5 IManganesel II ._.
17439-97-6 Ifercury_._
17440-02-0 [Nickel j I___
17440-09-7 iPotassiumi |__ 1_.
17782-49-2 ISelenium_ I_ . . L
17440-22-4 ISilver ___ ____

17440-23-5 ISodium I _ _ ___
17440-28-0 IThallia _ _ ___

17440-62-2 Ivanadiufl -11___
17440-66-6 lZinc I _ _
I Cyanide__ I Ip,/_C_
I ___________ ____________ ____________ _____I.. ____ _ -

Clarity Before:Color Before:

Color After: Clarity After:

Texture:
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FORM I - IN

w



Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEET

Contract:

Case No.: SAS No.:

1?
SAMPLE NO.

BOOFH6

SDG No.: BOOFH5

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID:

Date Received:LOW

0.0

910403-103

03/31/91

Concentration

CAS No.

7429-90-5
7440-36-0
7440-39-3
7440-41-7

7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-22-4
7440-23-5

7440-62-2
7440-66-6

Units (ug/L or mg/kg dry weight):

Analyte

Aluminum
Antimony
Barium
Beryllium
Bismuth
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Strontium
Tin
Vanadium
Zinc

Concentration

24.9
50.0
28.9
0.30
50.0
3.0

37100
10.0
5.0
4.0

28.7
11400

3.8
10.0
4I880
6.0

16000
186

30.0
13.9
1.3

)lor Before: COLORLESS

)lor After: COLORLESS

Clarity Before: CLEAR

Clarity After: CLEAR

>mments:
K-25 Analytical Chemistry Department ANALIS ID #: 910403-103

FORM I - IN

Texture:

Artifacts:
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

ab Name: MARTINMARIETTAK25_SITE_
BOOFH6

Contract: HANFORD

Lb Code: K25ACD Case No.: SAS No.. SDG No.: BOOFH5

itrix (soil/water): WATER

avel (low/med):

Solids:

Lab Sample ID: 910403-103

Date Received: 03/31/91LOW

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum_
Antimony-
Arsenic-
Barium_
Beryllium
Cadmium__
Calcium__
Chromium_
Cobalt___
Copper_
Iron
Lead__
Magnesium
Manganese
Mercury_
Nickel-
Potassium
Selenium_
Silver_
Sodium__
Thallium_
Vanadium_
Zinc-~_
Cyanide__

Concentration

6.8

2.0

*0.17

2.0

6.0

>lor Before: COLORLESS

>or After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

-mnents:
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Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

I1.
ORGANIC ANALYSIS DATA SHEET

Contract:

Case No.: SAS No.:

9
SAMPLE NO.

BOOF94

SDG No.: BOOFH5

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: 910408-029

Date Received: 04/05/91LOW

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-39-3
7440-41-7

7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-22-4
7440-23-5

7440-62-2
7440-66-6

Analyte

Aluminum
Antimony
Barium
Beryllium
Bismuth
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Strontium
Tin
Vanadium
Zinc

Concentration

60.2
50.0
21.9
0.30
50.0
3.0

35100
22.3
5.0
4.0
111

10400
2.6

10.0
5720
6.0

24200
214

30.0
21.0

1.0

dlor Before: COLORLESS

'lor After: COLORLESS

Clarity Before: CLEAR

Clarity After: CLEAR

Texture:

Artifacts:

'ments:
X-25 Analytical Chemistry Department ANALIS ID #: 910408-029

FORM I - IN
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: MARTINMARIETTAK25_SITE_

Lab Code: K25ACD Case No.:

Contract: HANFORD

SAS No.:

10
EPA SAMPLE NO.

BOOF94

SDG No.: BOOPH5

4atrix (soil/water): WATER

jevel (low/med):

; Solids:

Lab Sample ID: 910408-029

Date Received: 04/05/91LOW

_0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

olor Before:

olor After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

COLORLESS

COLORLESS

Analyte fConcentration
Aluminum
Antimony_
Arsenic
Barium_
Beryllium
Cadmium
Calciumr~
Chromium_
Cobalt-
Copper _
Iron
Lead -
Magnesium
Manganese
Mercury_
Nickel-
Potassium
Selenium
Silver-
Sodium
ThalliumT
Vanadium
Zinc-
Cyanide_

9.2

2.0

0.li

2.0

6.0'
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Clarity After: CLEAR_
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Lab Name: YOwff.h (

Lab Code:

U.S. EPA - CLP

INORGANIC ANALYSIS DATA

r CContract:

Case No.: SAS No

Matrix (soil/water): LAOt%

Level (low/med):

% Solids:

SHEET
EPA SAMPLE NO.

I oorF 9'!

SDG No.:

Lab Sample ID:

Date Received:

-S4 s/k'-
concentration Units -u(jfr- or mg/kg dry weight): M aL

jCAS No. I Analyte IConcentrationC Q [ M I

17429-90-5 jAluminum_ I _I . . __I

17440-36-0 IAntimonyj
17440-38-2 [Arsenic_ ____

17440-39-3 lBarium I _I _ _L
17440-41-7 [BeryfliuM __ I__I
17440-43-9 ICadmium I |__ ____

17440-70-2 ICalcium I_ ._.
17440-47-3 iChromiui[ II _ __
17440-48-4 [Cobalt__ _ _I _ _ I
17440-50-8 ICopper__ ___ [_
17439-89-6 [Iron ___

17439-92-1 j dad [ ____

17439-95-4 [Magnesium[ |____
17439-96-5 1Manganeseg I _ _II
17439-97-6 Mercury I ___ ____

17440-02-0 INickel 1 _ _ ___

17440-09-7 Potassi~u |=_ ___
[7782-49-2 ISelenium ___ -____

17440-22-4 ISilver ____

[7440-23-5 iSodium j ___ 1_|
17440-28-0 IThalliI __ _ J/I
17440-62-2 iVanadiumj 1-_ 1-1
17440-66-6 Zinc -- I __ __
1_I Cyanide_ I/_ __
I ____________ I ____________ _____________ _____ 1 ________

Clarity Before:Color Before:

Color After: Clarity After:

Texture:

Artifacts:

Comments:

FORM I - IN
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Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

1
ORGANIC ANALYSIS DATA SHEET

Contract:

Case No.: SAS No.:

SAMPLE NO. 12

BOOF95

SDG No.: BOOFH5

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: 910408-030

Date Received: 04/05/91LOW

0.0

Concentration

CAS No.

7429-90-5
7440-36-0
7440-39-3
7440-41-7

7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-22-4
7440-23-5

7440-62-2
7440-66-6'

Units (ug/L or mg/kg dry weight):

Analyte

Aluminum
Antimony
Barium
Beryllium
Bismuth
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Strontium
Tin
Vanadium
Zinc

Concentration C

20.7
50.0 U
21.9 B
0.30 U
50.0 U-
3.0 U

35600
12.6
5.0 U
4.0 U

28.8 J
10400

1.1 B
10.0 U
6190
6.0 U

27200 -
217

30.0 _U

19.7 B
1.0 U

:olor Before: COLORLESS

Zolor After: COLORLESS

Clarity Before: CLEAR

Clarity After: CLEAR

Texture:

Artifacts:

'omments:
K-25 Analytical Chemistry Department ANALIS ID #: 910408-030

FORM I - IN
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: MARTINMARIETTAK25_SITE. Contract: HANFORD

Lab Code: K25ACD Case No.: SAS No.: SDG No.: BOOFHS

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: 910408-030

Date Received: 04/05/91LOW

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Analyte

Aluminum-
Antimony~
Arsenic
Barium
Beryllium
Cadmium__
Calcium-
Chromium_
Cobalt_
Copper_
Iron
Lead__
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium_
Silver
Sodium
Thallium_
Vanadium-
Zinc-
Cyanide_

ConcentrationIC

8.7

2.0

0.17

2.0'

6.0

U

U

olor Before: COLORLESS

'olor After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Texture:

Artifacts:

Jomments:

FORM I - IN
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4-1-1

INORGANIC ANALYSES DATA SHEET
WET CHEMISTRY

Oak Ridge I-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

Matrix (soil/water): -WATER. SDG#: _BOOFH5

ACD Sample
ID Number:

Customer
910403-102 Sample ID:

Date Received: 10-May-1991

Analyte

_Alkalinity_
__Ammonia

-Bromide
Chemical 02 Demand___

_Chloride IC

_Conductivity
Dissolved Solids_
Fluoride SIE_

-Nitrate
_Nitrate Nitrogen_
Nitrite_

__Nitrite Nitrogen_
_Ortho Phosphate_

Sulfate
__Total Organic Carbon__
_Total Organic Halides_
__Turbidity

_pH

Concentration

105
<0.20
__N/A_ __

<5
7

357 -- '
242
0.4
35

____N/A_
<1

- _N/A
__N/A

37
<I
15 --

0.60 .7;
8.1 .z-.

Units IBatch No.

Mg/l
Mg/ 1

_Mg/i
Mg/ 1
umho/cm'
_Mg/i

M g / 1i

_Mg/l
_NTU

91-13
91-09

91-18
91-42IA

91-14
91-23
91-30_

91-42IA

91-42IA

91- 421A_
91-260_

_91-21I_
91-22_
91-39_

Date of Analysis

8-Apr-91
_10-Apr-91

8-Apr-91_
_19-Apr-91

_5-Apr-91_
__8-Apr-91_
_3-May-91_
_19-Apr-91

_19-Apr-91

_19-Apr-91 |
__13-Apr-91_
___6-May-91_
___8-Apr-91_
_8-Apr-91

f/7S~ 9t

Zomments:

BOOFHS



4-1-2
INORGANIC ANALYSES DATA SHEET

WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse.
sab Name: Analytical Chemistry Department Contract: Hanford Company

4atrix (soil/water): -Water

-- 14

SDG#: BOOFH5

kCD Sample
ED Number: 910408-029_

Customer
Sample ID:

Date Received: _5-April-1991_

Analyte

__Alkalinity_
__Ammonia
-Bromide
-Chemical 02 Demand-
__Chloride IC
- Conductivity

_Dissolved Solids_
__Fluoride SIE_
__Nitrate
__Nitrate Nitrogen_

Nitrite
Nitrite Nitrogen _

__Ortho Phosphate_
Sulfate

_Total Organic Carbon__
__Total Organic Halides_
__Turbidity_
__pH

doncentration

99
___<0.2

N/A
<5

430 r~
298
0.9

66 7
N/A7

<1L t,(.T
N/A
N/A7__

21

<10 LL~
0.53 7T

8.1 2-

Units IBatch No.

_Mg/l__
_Mg/l

Mg/l
umho/cm
_Mg/i
Mg/

_Mg 4%.-
_mg/_
_ug/l __

91-14
_ 91-9_

91-19
91-451A_

91-14_
91-23
91-35
91-451A_

_91-45IA_

91-45IA_
91-260
91-211

91-22
91-40

Date of Analysis

_ 9-Apr-91
_10-Apr-91_

_10-Apr-91
_19-Apr-91
___9-Apr-91
_10-Apr-91
_22-May-91
_10-Apr-91_

_19-Apr-91

_19-Apr-91_
__13-Apr-91
_21-May-91
_9-Apr-91
_9-Apr-91

cr//ftc

,omments:

BOOF94



ATTACHMENT 4

DATA VALIDATION SUPPORTING DOCUMENTATION



WHC-SD-EN-SPP-002, Rev. I

VOLATILE ORGANIC DATA VALIDATION CHECKLIST - FORM A-I

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the
elements are missing contact the laboratory for submittal.

Data Package Item

items below. If any data review

Present?:

Case Narrative
Data Summary
Chain-of-Custody
QC Summary

Surrogate report
MS/MSD report
Blank summary report
GC/MS tuning report
Internal standard summary report

Sample Data
Sample reports
TIC reports for each sample
RIC reports for all samples
Raw and corrected spectra for all detected results
Raw and corrected library search data for all reported TIC
Quantitation and calculation data for all TIC

Standards Data
Initial calibration report
RIC and quantitation reports for initial calibration
Continuing calibration reports
RIC and quantitation reports for cont. calibrations
Internal standard summary report

Raw QC Data
Tuning report, spectra and mass lists
Blank analysis reports
TIC reports for all blanks
RIC and quantitation reports for blanks
Raw and corrected spectra for all detected results in blanks
Raw and corrected library search data for all reported TIC

PROJECT: 2o: /cr1 I REVIEWER: /,t - DATE:

LABORATORY: '- - CASE: / -/ SDG: 2::arW5/

SAMPLES/MATRIX: 495 C, 1 (179 /

Yes No N/A

Al-I



WHC-SD-EN-SPP-002, Rev. I

Data Package Item Present?: Yes No N/A

Quantitation and calculation data for all TIC
MS/MSD report forms
RIC and quantitation reports for MS/MSD

Additional Data
Moisture/% solids data sheets
Reduction formulae
Instrument time logs
Chemist notebook pages
Sample preparation sheets

2. HOLDING TIMES

Complete the holding time summary form listing all samples and dates of collection and analysis.

Were all samples analyzed within holding time? ' N/A

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects
(R) and qualify all associated detects as estimated (J).

3. INSTRUMENT CALIBRATION, TUNING AND PERFORMANCE CHECKS

3.1 GC/MS TUNING AND PERFORMANCE CHECKS

Is a bromofluorobenzene tune report present for each applicable 12-h period? (5~ No N/A

Do all tunes on all instruments meet the tuning criteria? No N/A

Do all tunes on all instruments meet the expanded criteria? Yes No .

Has the laboratory made any calculation or transciption errors? Yes Q _ N/A

Have the proper significant figures been reported? No N/A

ACTION: If the mass calibration is out of specification but within the expanded criteria, qualify
associated data as estimated (J for detects or UJ for nondetects). If all tuning criteria are missed,
qualify all associated data as unusable (R).

3.2 INITIAL CALIBRATION

Is an initial calibration report provided for all
instruments? No N/A

Are all RSD values :30% (2/88 SOW)? Yes (1= N/A

Are all RRF values Z0.05 (2/88 SOW)? No N/A

AI-2



WHC-SD-EN-SPP-002, Rev. 1

Are all applicable RSD values -20.5% (3/90 SOW)?

Are all applicable RSD values S40% (3/90 SOW)?

Are all applicable RRF values within SOW limits (3/90 SOW)?

Are all erratic performance compound RRF values :0.01 (3/90 SOW)?

Yes No

Yes No N/A

Yes No

Yes No

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to two TCL compounds, if any RRF value is out of specification qualify all detected results for
the particular compound as estimated (J) and all nondetects as unusable (R). Making allowances for
up to two TCL compounds, if any RSD value is out of specification qualify all associated data as
estimated (J for detects or UJ for nondetects).

3.3. CONTINUING CALIBRATION

Is a continuing calibration report present for all 12-h periods
in which associated samples were analyzed? No

NoAre all RRF values -0.05 (2/88 SOW)?

N/A

N/A

Are all %D values s25% (2/88 or 3/90 SOW)?

Are all %D values s40% (3/90 SOW)?

Are all RRF values within SOW limits (3/90 SOW)?

Are all erratic performance compound RRF values ;0.01 (3/90 SOW)?

Yes N/A

Yes No

Yes No

Yes No

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to two TCL compounds, if any RRF value is out of specification qualify all associated detected
results as estimated and all nondetects as unusable (R). Making allowances for up to two TCL
compounds, if any %D is out of specification, qualify all associated results as estimated (J for detects
or UJ for nondetects).

4. BLANKS

4.1 LABORATORY BLANKS

Has the laboratory conducted a method blank analysis per matrix
for every 12-h period in which samples were analyzed? 6 No

Are TCL compounds present in the laboratory bls? < No N/A
C//e% 7 ? -/4 -1rA5 4 - //'Z 7CS4 CC

ACTION: Qualify iall sample results <,;.10 time the highest blank concentration for the common
laboratory contaminants, as nondetects (U) or at the SQL if the result is < CRQL. Qualify all
remaining sample results 5 times the blank concentration in similar fashion.

A1-3

N/A



WHC-SD-EN-SPP-002, Rev. I

4.2. FIELD BLANKS

Are TCL compounds present in the field blanks? Yes No

ACTION: Qualify all detected sample results .5 times the amount in any valid field blank as
nondetects (U) and note the field blank results in the validation narrative.

5. ACCURACY

5.1 SURROGATE/SYSTEM MONITORING COMPOUND RECOVERY

Are any surrogate recoveries out of specification?

Are any surrogate recoveries <10%?

Are any method blank surrogate recoveries out
of specification?

Yes

Yes __

Yes(o

ACTION: Qualify all associated sample results as estimated (J for detects or UJ for nondetects) for
surrogates out of specification but > 10%. Qualify all associated positive sample results as estimated
(J) and all nondetect results as unusable (R) for all surrogates below 10%. If method blank surrogates
are out of specification and the associated sample surrogates are acceptable no qualification is
necessary, however, the laboratory should be contacted for an explanation.

5.2 MATRIX SPIKE RECOVERY

Has an MS/MSD analysis been conducted per matrix
in the sample group?

Are MS/MSD recoveries within specification?

Are there any calculation errors?

d . No N/A

Yes 00- N/A

Yes ____ N/A

ACTION: If an MS/MSD analysis has not been conducted contact the laboratory for an explanation.
Review the MS/MSD recoveries in conjunction with other QC data such as surrogate recoveries and
note the results in the validation narrative. If MS/MSD recoveries are out of specification and sample
concentration is >5 times the spike concentration, no qualification is required, otherwise qualify
results as follows: Qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J) in all samples if associated surrogates are also out of specification. The
qualification shall only be done on samples of similar matrix as the MS/MSD samples. If it is
determined from the review that only the spiked samples are affected by low recoveries, qualify only
the results for the spiked sample as described above. If it is determined from the review that out of
specification MS/MSD recoveries are indicative of systematic problems in the laboratory such as
sample preparation or sample-specific matrix interferences this must be noted in the validation
narrative along with-the potential affect on the sample results.

AI-4

N/A

N/A

N/A
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5.3 PERFORMANCE AUDIT SAMPLES

Are the performance audit sample results
within the acceptance limits? Yes No /A

ACTION: Note the results of the performance audit sample in the validation narrative.

6. PRECISION

6.1 MATRIX SPIKE/MATRIX SPIKE DUPLICATES

Are RPD values within specification?

Are there any calculation errors?

S No N/A

Yes N/A

ACTION: Review the MS/MSD results in conjunction with other QC data such as field duplicates
and note the results in the validation narrative. If MS/MSD RPDs are out of specification and sample
results are > 5xCRQL qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J). If it is determined from the review that out of specification MS/MSD
results are indicative of systematic problems in the laboratory such as sample preparation or sample-
specific matrix interferences this must be noted in the validation narrative along with the potential
affect on the sample results.

6.2 FIELD DUPLICATE SAMPLES

Are field duplicate RPD values acceptable? Yes No

ACTION: Note the results of the field duplicate samples in the validation narrative.

6.3 FIELD SPLIT SAMPLES

Are field split RPD values acceptable? Yes No )

ACTION: Note the results of the field split samples in the validation narrative.

7. SYSTEM PERFORMANCE

7.1 INTERNAL STANDARDS PERFORMANCE

Are any internal standard area counts outside the
acceptance limits? Yes N& N/A

Are retention times for any internal standard outside the
±30 second windows established by the most recent calibration check? Yes ( . N/A

ACTION: If the area counts are outside the acceptance limits qualify all associated results as
estimated (J for detects or UJ for nondetects). If it is determined from the review that out of
specification area counts and relative retention times are indicative of systematic problems within the
laboratory the reviewer may consider rejection of all affected sample data (R).

Al-5
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8. COMPOUND IDENTIFICATION AND QUANTITATION

8.1 COMPOUND IDENTIFICATION

Are detected compounds within ±0.06 relative retention time units of the
associated calibration standard?

Are all ions at a relative intensity of a 10% in the standard spectra present
sample spectra?

Do the relative intensities between the standard and sample
spectra agree within 20%?

Have all ions > 10% in the sample spectra that are not present
in the standard spectra been reviewed for possible
background contamination?

Are molecular ions present in the reference specrum present
in the sample spectrum?

Yes

in the
Yes "

Yes

No

Yes No

ACTION: If compound identification is in error and retention time and mass spectral criteria are
exceeded qualify all affected positive results as unusable (R). If cross-contamination between analyses
is suspected, qualify affected data as unusable (R). Note the results in the validation narrative.

8.2 REPORTED RESULTS AND QUANTITATION LIMITS

Has the laboratory used the correct RRF values and internal
standard(s) for quantitation?

Are results and quantitation limits calculated properly?

Has the laboratory reported the sample quantitation limits
within 5xCRQL values?

dys. No

No

K No

N/A

N/A

N/A

)

ACTION: If the results and quantitation limits are in error contact the laboratory for clarification and
note in the validation narrative.

8.3 TENTATIVELY IDENTIFIED COMPOUNDS (TIC)

Has the laboratory conducted a spectral library search on
all candidate TIC peaks in accordance with the analytical SOW?

Has the laboratory properly identified and coded all TIC?

Yes NC) N/A

Yes ( N/A

ACTION: If the laboratory has failed to search the minimum number of TIC peaks in the
chromatogram contact the laboratory for submittal of the required data. Qualify as nondetects (U) all
TIC compounds present in samples and blanks using the review criteria specified in the validation
requirements. If TIC identification is in error sample results should be qualified as nondetects (U) or
unusable (R). If TIC identifications are judged valid, qualify the results as presumptive and estimated
(JN).

AI-6
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9. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW?

Were project specific data quality objectives met for
this analysis?

Yes c N

Yes

ACTION: Summarize all the data qualifications recommended in the foregoing sections, and
complete the data validation narrative according to the requirements of Section 10.0 of the data
validation requirements.

A1-7

N/A
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HOLDING TIME SUMMARY - FORM B-I

SDG:4FfrF/ REVIEWER: /':/9DATE: 9i/ PAGE I oFt

COMMENTS:

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

9~q-

0"A
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3A
WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25
C

Case No.: G132-001SAS No.: NA SDG No.: BOOFH5

Matrix Spike - EPA Sample No.: BOOFH5

COMPOUND I

1,1-Dichloroethene I
Trichloroethene_ __
Benzene _
Toluene _
Chlorobenzene _ _

SPIKE I SAMPLE I MS I MS I QC
ADDED ICONCENTRATIONICONCENTRATIONI X ILIMITS
(ug/L) I (ug/L) I (ug/L) I REC #I REC.

-..... I..... ...... I ...........---- nn . i .....50.001 0.001 36.0} . 2 61-145
50.001 0.001 31.00 61 71-120
50.001 0.001 40.00 0 76-127
50.001 0.001 36. 0 76-125
50.001 0.001 36.00 7 175-130

___ ___ 1 - 1__ _ _ _ I _ _ _ _ _ _1__ _ _

I SPIKE I MSD I MSD I
I ADDED ICONCENTRATIONI % I

COMPOUND I (ug/L) I (ug/L) I REC 41

1,1-Dichloroethene 1 50.001 33.01 65Li
Trichloroethene 1 0.001 28.001 5 1
Benzene I 50.001 3 8 . 0 A7& ""
Toluene 1 50.001 33.0 6 6-I4
Chlorobenzenes I 50.001 36.0 7 *l

- 1-1 _I 1

* Column to be used to flag recovery and RPD values

% I QC LIMITS
RPD 01 RPD I REC.

1, 14 161-145
14 171-120

is' 11 176-127
13 176-125

5 1 13 175-130
I I

with an asteris

* Values outside of qc limits

RPD: 0 out of
Spike Recovery:

5 outside limits
5 out of 10 outside limits

COMMENTS:

FORM III VDA-1

I I
I

1/87 Rev.
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UOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25

Instrument ID:

Case NoG132-001C AS No.: NA

70 2 Calibration Datets):3/25/91

SDG NoBOOFH5

3/25/91

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

Min RRF for SPCC(#) - 0.300 (0.250 for Bromoform) Max %RSD for CCCC*) =

ILAB FILE ID: RRF20 =>08533 RRF50 =>08532
IRRF1OC=>08534 RRF150=>08535 RRF200=>08536 I

-I I

I COMPOUND IRRF20

IChloromethane it .919
18romomethane I 1.504
lUinyl Chloride * 1.170
IChloroethane I .794
IMethyleneChloride-I 1.642
lAcetone I .162
ICarbonDisulfide 1 2.960
11,1-Dichloroethene * 1.603
11,1-Dichloroethane 1 2.963
I1,2-Dichloroethene_(total)_I 1.533
IChloroform * 3.448
11,2-Dichloroethane I 1.648
12-Butanone I .092
11,1,1-Trichloroethane_ I .628
ICarbon_Tetrachloride - I .570
IUinvl_Acetate 1 .092
I8romodichloromethane I .749
11,2-Dichloropropane * .406
Icis-1,3-Dichloropropene 1 .587
ITrichloroethene I .509
IDibromochloromethane I .615
11,1,2-Trichloroethane I .35
IBenzene I .974
Itrans-1,3-DichloropropreneI .443
18romoform * .402
14-Methyl-2-pentanone, 1 .272
12-Hexanone I .142
ITetrachloroethene I .465
11,1,2,2-Tetrachioroethane__I .52
IToluene * .79(
IChlorobenzene _ _ _ 1.023
IEthylbenzene * .476
IStyrene I .788
IXylene_(total) I .470

I I
I PRF5 r I

I .8881
1 1.4771
1 1.1041
1 .7841
I 1,5981
I .0791
1 2.9731
1 1.6331
1 2.8781
1 1.5801
1 3.4041
1 1.6111
1 .1141
1 .6171
1 .5711
1 .1201
1 .7391
1 .4121
1 .5851
1 .4591
1 .6071

71 .3381
41 .9241

1 .4621
21 .3811
21 .2361
21 .0871
'1 .4721
1 .4801

1 .7941
1 1.0231

61 .4721
1 .8221

I1 .4741

RRF100IRRF150

.9281 .900
1.4691 1.386]
1.1341 1.089
.7631 .757

1.6261 1.566
.1251 .095

2.6601 2.512
1.4911 1.415
2.9651 2.883
1.5321 1.496
3.3651 3.273

1.6751 1.612
.0581 .070
.6521 .622
.5921 .561
.1361 .126
.8091 .768
.4641 .413
.6311 .592
.4611 .419
.6581 .613
.3721 .349

1.0161 .960
.4991 .470
.4191 .385
.2531 .248
.1481 .129
.4381 .446
.5651 .546
.2721 .780
.9891 1.008
.4551 .459
.7841 .789
.4591 .463

1----------------------------------------------------- ------------ " I

IToluene-d - I 1.2041 1.1221 1.1161 1.2031 1.1691 1.1621 3.61

leromofluorobenzene- I .6891 .6661 .o281 .6861 .6931 .6731 4.01
1l,2-Dichloroethane-d4 - 1 1.4571 1.3251 1.368! 1.4331 1.4961 1.4161 4.9

FORM Ut UOA 1/87 Re'

30. 0N

RRF200

.961
1.497
1.165

.804
1.507

.101
2.692
1.507
3.160
1.592
3.556
1.763

.059

.636

.579

.129

.284

.462

.592
.433
.625
.359
.984
.478
.411
.256
.139
.430
.586
.774

1.020
.453
.810
.470

RRF I

.9191
1.467
1.1331
.2811

1.5881
.1131

2.7601
1.5301
2.9701
1.5471
3.4091
1.6621

0791
.6311
.5741
.1201
.7701
.4311
.5971
.4561
.6241
.3551
.9721
.4701
.3991
.2531
.1291
.4501
.5391
.7821

1.0121
.4631
7981

.4671

51 1
RSD I

3. 14
3.21
3.2*
2.51
3.41

28.2$
7.31
5.8'
3.841
2.5f
3.1*

2.21
2.01

14.31
3.61
6.2*
3.21
7.51
3.21
3.51
3.51
4.41
4.14
5.31

19.11
3.91
7.51
1.3'
1. 4*
2.3*
2.11
1.31

I ___ iII~ I



EA
70LAT-._ r:RGANICS TNITAL CALIPRAT.I' DATA

"a. me: MARTINMARIET-'2 Contract:

Case .:. : 6132-0/-C SAS No.:

Instrument !D: loc

Matrix:fsoil/water) WATTr level:klow/med)

'n 1/8/ 1

T.5W Column:(pack/cap)

Mir RRF for SPCC($) z 0:300 '0.250 for 2rornoform) Max %RSD for CCC()

LAB FILE ID: RRF2 = TC10302 RRF50 = T20308
;RRF100= Tc30308 SRF:5t= 7040308 RRF200= T50308

COMPOUND RRF20 |RRF50 RRF100ERRFS50:

Chicromethane l 3.076: 3.177: 3.012 2.926;
Bromomethane ; 2.007| 1.899: 1.894 1.750:
Vinyl Chloride_* 2.309: 2.308 2.2371 2.192;
ChIlroethane 1 :.9s9: I .D98 1.075! 0.996"
:nela-lene C,7rid . .1 | .7 2.142 2.332:

A__ __"Z_ . 4.231 1.245! 2.018: 0.7cQ
Carbon Disulfide_. 0.263 C.522: 3.426: 3.395
1,1-Dichiorcethene * 1.5301 1.462; 1.482! 1.398
1,1-Di hloroethane _ 3.975: 4.156 4.429| 4.346'
1,Z-Dichloroethene(Totai_ 1.569: 1.031 1.657; 1.588
Chloroform * 3.641 3.684: 3.843: 3.714:
:1,2-Dichloroethane_, 3.214: 3.1511 3.300' 3.166:
2-Butanone . ).171: 0.150: 0.161! 0.147'
1,1,1-Trichloroethane . 0.502| 0.534: 0.607| 0.621:
Carhon Tetrachloride- : 0.501: 0.542: 0.603| 0.6001

:Vinyl Acetate . 0.5121 0.513: 0.716| 0.473;
Bromodichloromethane_; 0.9121 0.997 1.095| 1.070;
1,2-Dichloroprcpane + 0.6131 0.655; 0.691| 0.4721
iS-,3-Dichloropropene-. 0.525: 0.630; 0.749: 0.753

,T.z.s-1,3-Dichloropropene __ 0.377: 0.4391 0.547: 0.530!
7ri :rc ethene . :.347 0.338: 0.372: .56:
Dib roochIcronmethane 0.749! 0.818 0.920 0.9071
1,1,2-Trichloroethane -_ 0.463| 0.467; 0.516: 0.498'
Ben en 1.2721 1.25l| 1.298: 1.2331
Bromoform 0.564: 0.600: 0.697: 0.698:
4-maezhyl-2-Pentanone__ D.347: 0.362| 0.423; 0.419!

12-Hexanone 0.675: 0.622: 0.763 0.591 :
Tetrachloroethene 0.482: 0.4411 0.470: 0.435.
1,1,2,2-Tetrachloroethane_ _ 0.716! 0.672 0.747 0.737;
Tokene : 0.8121 0.7968 0.834: 0.788|
Chlzrobe ze.e 1.011| 0.971 1.034; 0.975|
:Et' Iben.ene __z__ne_ 0.475: 0.455! 0.4841 0.458:
3tyrene 0.817: 0.803: 0.872; 0.825:
Xylene (total) 2.485 0.480: 0.516: 0.486

muene-cS - 1.023| 1.033: 1.072; 1.016:
.... rcbenzene 0.541| r.534 0.581: 0.547:

,rcethane-d4__ 2.442: 2.433: 2.559' 2.460:
________1 ____ :__

RRF200:

3.010| 3
1.730: I
2.2201 2
2.983|

70

3.240| 3
1.330| 1
4.411: 4
1.570: 1
3.695; 3
3.1451 3
0.1441 0
0.650; 0
0.617: 0
0.437: 0
1.127| 1
0.749: 0
0.804: 0
0.641 0
0.353! 0
0.928: 0
.s1: 0

1.227| 1
0.720: 0
C 442C 0
0.532: 0
0.418: 0
0.757; 0
0.792: 0
0.9671 0
0.461: 0
0.817!- 0
0.1481 0

RRF RSD

.040: 3.1!

.8561 5.2:

.253 2.4*
.050: 5.41
.072 2.8
. 820GT~ff
.370: 3.5
.440: 5.4*
.263! 4.6#
.597| 2.3
.715: 2.1*
.195! 2.0
.1551 7.2:
.563: 10.7:
.573: *.6:
.531; 20.4:
.040: 8.3
.636: 16.5+
.692: 16.4:
.517: 20.7:
.3541 3.6.
.864 9. c
.491: 5.0:
.2561 2.3:
.656; 10.5#
.399; 10.4
.637 :13.E!
.449: 5.8!
.726| 4.6#
.804: 2.3*
.992: 3.-
.4671 2.7*
.827; 3.21
.490: 3.2

1.010: 1.031
0.536: 0.54
2.415 2.462

FORM VI VOA

51.

Calibration Date(s):

SDG No.: 7=

30.0%

./, ,R-I.

Lab --.:de:
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7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25 Case No.: G132-001SAS No.: NA SDG No.: BOOFH5

Instrument ID: 70 2 Calibration Date: 4/9/91 Time: 9:07

Lab File ID: >08655 Init. Calib. Date(s):3/25/91 3/25/91

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

Min RRF50 for SPCC(#) - 0.300 (0.250 for Bromoform) Max %D for CCC(*) - 25.05

I __ I
I COMPOUND I RRF IRRF50 I .%D I

I ...... ...... ...... .....

IChloromethane . .91 -r.26K0.2
l9romomethane I 1.46? 1.256 14.4 I
lVinyl Chloride * 1.1331 1.0301 9.1 *
IChloroethane I .7811 .7561 3.2 I
IMethylene_Chloride_ I 1.5881 1.4201 10.6 I
IAcetone I .1131 .066 V-41 .. I
ICarbon_Disulfide I 2.7601 2.023 lfl.7 I
11,1-Dichloroethene * 1.5301 1.4181 7.3 *
11,1-Dichloroethane * 2.9701 2.7831 6.3 *
11,2-Dichloroethene_(total)_I 1.5471 1.3441 13.1 I
iChloroform * 3.4091 3.0571 10.3 *

11,2-Dichloroethane 1. 1.6621 1.9671 5.7 I
12-Butanone I .0791 .133I c-9.-
11,1,1-Trichloroethane - I .6311 .5671 2 1
ICarbonTetrachloride I .5741 .5081 11.6 I
IVinyl Acetate I .1201 .097! 19.1 I
IBromodichloromethane I .7701 .6631 13.9 I
11,2-Dichloropropane * .4311 .4001 7.2 *
Icis-1,3-Dichloropropene_ I .5971 .5281 11.6 I
ITrichloroethene I .4561 .4321 5.4 I
IDibromochloromethane I .6241 .5221 16.4 I
11,1,2-Trichloroethane I .3551 .3161 11.1 1
I enzene I .9721 .8401 13.5 1
Itrans-1,3-Dichloropropene__I .4701 .4231 10.1 1
IBromoform * .3991 .3361 15.9 *
14-Methyl-2-pentanone I .2531 .2381
12-Hexanone I .1291 .086l 3
ITetrachloroethene I .4501 .4031 10.4 1
11,1,2,2-Tetrachloroethane__I .5391 .4761 11.7 1
IToluene * .7821 .7321 6.4 *
IChlorobenzene * 1.0121 .9431 6.8 *
IEthylbenzene * .4631 .4291 7.4 *
IStyrene I .7981 .7411 7.2 I
IXylene_(total) I .4671 .4331 7.3 I
1.........................w................... .. I
IToluene-dB 1 1.1621 1.2621 8.6 I
IBromofluorobenzene I .6731 .7101 5.5 I
11,2-Dichloroethane-d4 1 1.4161 1.4771 4.4 I
1_ 1 1 - 1

PrfPM OTT Uno 1/87 Re



7A
VOLATILE CONTINUING CALIBRATION CHECK - 91

Lab Name: MARTINMARTETTA Contract: 0288

Lab Code: K-25 Case No.: G132-floCSAS No.: SDG No.: BRMPHS

Instrument ID: 5100 Calibration date: 04/10/91 Time: 0710

Lab File ID: VTD0410 Init. Calib. Date(s): 03/08/91 03/08/91

Matrix:(soil/water) WATER Level:(low/med) LOW Column: (pack/cap) CAP

Min RRF50 for SPCC(#) = 0.300 (0.250 for Bromoform) Max %D for CCC(*) 25.0%

COMPOUND IEE RRF50 %D

Chloromethane 3.040 2 
IBromomethane 1.856-, 1.75, 5.4f
Vinyl Chloride * 2.253: 2.083: 7.5 *
Chloroethane _ 1.050| 1.130: -7.6
Methylene Chloride 1 2.072: 1.891: 8
Acetone 1 1.820: 1.189 t-
Carbon Disulfide 3.370; 3.885 4.3
1,1-Dichloroethene * 1.440: 1.425: 1.0 *
:1,1-Dichloroethane 4 4.263; 4.0341 5.4 4
:1,2-Dichloroethene(Total)_: 1.597| 1.4521 9.1
Chloroform * 3.715| 3.4981 *
11,2-Dichloroethane | 3.195: 2.3561 '6.
:2-Butanone 1 0.155 0.179 .5 1
!1,1,1-Trichloroethane _ 0.5831 0.439; 24-1-1
:Carbon Tetrachloride : 0.5731 0.384f33.--4
;Vinyl Acetate | 0.531: 0.680:.j &J
lBromodichloromethane -4.0401 0.714Q -1
:1,2-Dichloropropane * 0.6361 0.5381 15.4 *
cis-1,3-Dichloropropene_ 0.692: 0.589! 1
Trans-1,3-Dichloropropene__ 0.5171 0.336 5-|
ITrichloroethene 1 0.3541 0.3972-1
Dibromochloromethane 1 0.8641 0.526k.l' L
1,1,2-Trichloroethane 1 0.491| 0.348 I'7a -'
Benzene | 1.256: 1.151; 8.4
Bromoform #0.656| 0.330;<i 32
|4-Methyl-2-Pentanone I 0.399: 0.190'
:2-Hexanone 1 0.637: 0.4901 23.1 1
!Tetrachloroethene ; 0.449: 0.380: 15.4
:1,1,2,2-Tetrachloroethane__# 0.726: 0.5701 21.5 #
Toluene * 0.8041 0.776: 3.5 *
lChlorobenzene 4 0.9921 0.9191 7.4 #
Ethylbenzene *-0.4671 0.430: 7.9 *
:Styrene 1 0.827: 0.889: -7.5
IXylene (total) 1 0.490: 0.536: -9.4

Toluene-d8 1 1.031: 1.1541-11.9 1
Bromofluorobenzene 0.548: 0.5381 1.8
:1,2-Dichloroethane-d4 2.462: 2.112: 14.2 1

t| |

.FORM VII VOA 1/87 Rev



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: MARTTNMARTETTA Contract: 0288

0100
EPA SAMPLE NO.

VBLK02

Lab.Code: K-25 Case No.: G132-00CSAS No.: - SDG No.: BOOFH5

Matrix: (soil/water) WATERL

Sample wt/vol:

Level:

Lab Sample ID: 910410-052

Lab File ID:

(low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

CAS NO.

VHK0410

Date Received:

Date Analyzed: 04/10/91

Dilution Factor: 1.0

COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L. Q

74-87-3---------Chloromethane
74-83-9---------Bromomethane
75-01-4---------Vinyl Chloride
7.5-00-3---------Chloroethane
75-09-2---------Methylene Chloride
67-64-1---------Acetone_
75-15-0---------Carbon Disulfide
75-35-4---------1,1-Dichloroethene
75-34-3--------- 1,1-Dichloroethane
540-59-0-------- 1,2-Dichloroethene(Total)-;
67-66-3---------Chloroform
107-06-2--------1,2-Dichloroethane
78-93-3---------2-Butanone
71-55-6---------1,1,1-Trichloroethane
56-23-5---------Carbon Tetrachloride
108-05-4--------Vinyl Acetate
75-27-4---------Bromodichloromethane_
78-87-5---------1,2-Dichloropropane_
10061-01-5------cis-1,3-Dichloropropene
10061-02-6------Trans-1,3-Dichloropropene-:
79-01-6---------Trichloroethene
124-48-1--------Dibromochloromethane
79-00-5---------1,1,2-Trichloroethane
71-43-2---------Benzene_
75-25-2---------Bromoform
108-10-1--------4-Methyl-2-Pentanone
591-78-6--------2-Hexanone
127-18-4--------Tetrachloroethene
79-34-5 ------ -- 1,1,2,2-Tetrachloroethane-:
108-88-3--------Toluene
108-90-7--------Chlorobenzene_
100-41-4--------Ethylbenzene_-_
100-42-5--------Styrene
1330-20-7-------Xylene (total)

/ K

10 U
10 U
10 U
5 :U

18 Kl:2;-i?
5 U
5 U
5 U
5 1U
5 U
5 U
3 J
5 U
5 U

10 U
5 U
5 U
5 U
5 U|
5 U|
5 U|
5 U|
5 U|
5 |U

10 |U
3 |J ey
5 |U'
1 |J1'A
5 U|
5 U
5 U|
5 U
5 U

7/0 y/0 -zr_. -V

5.0 (g/mL) ML

{ 1/87 RevFORM I VOA
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SEMI-VOLATILE ORGANIC DATA VALIDATION CHECKLIST - FORM A-2

PROJECT: 4 / REVIEWER:, * /- DATE: ' ?

LABORATORY: / CASE:- SDG:

SAMPLES/MATRIX:

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the
elements are missing contact the laboratory for submittal.

Data Package Item

items below. If any data review

Present?:

Case Narrative
Data Summary
Chain-of-Custody
QC Summary

Surrogate report
MS/MSD report
Blank summary report
GC/MS tuning report
Internal standard summary report

Sample Data
Sample reports
TIC reports for each sample
RIC reports for all samples
Raw and corrected spectra for all detected results
Raw and corrected library search data for all reported TIC
Quantitation and calculation data for all TIC

Standards Data
Initial calibration report
RIC and quantitation reports for initial calibration
Continuing calibration reports
RIC and quantitation reports for cont. calibrations
Internal standard summary report

Raw QC Data
Tuning report, spectra and mass lists
Blank analysis reports
TIC reports for all blanks
RIC and quantitation reports for blanks
Raw and corrected spectra for all detected results in blanks
Raw and corrected library search data for all reported TIC
Quantitation and calculation data for all TIC
MS/MSD report forms

Yes No N/A

r-t

A2-1
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Data Package Item

RIC and quantitation reports for MS/MSD
Additional Data

Moisture/% solids data sheets
Reduction formulae
Instrument time logs
Chemist notebook pages
Sample preparation sheets

Present?: Yes No N/A

-7-

2. HOLDING TIMES

Were all samples extracted within holding time?

Were all samples analyzed within holding time?

Yes

< YeNo

N/A

N/A

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify
associated samples as estimated (I for detects or UJ for nondetects), otherwise reject all nondetects
(R) and qualify all associated detects as estimated (J).

3. INSTRUMENT CALIBRATION, TUNING AND PERFORMANCE CHECKS

3.1 GC/MS TUNING AND PERFORMANCE CHECKS

Is a DFTPP tune report present for each applicable 12h period?

Do all tunes on all instruments meet the tuning criteria?

Do all tunes on all instruments meet the expanded criteria?

Has the laboratory made any calculation or transciption errors?

Have the proper significant figures been reported?

(No

'<- I 0

N/A

N/A

Yes No

Yes <: -N/A

-No N/A

ACTION: If the mass calibration is out of specification but within the expanded criteria, qualify
associated data as estimated (J for detects and UJ for nondetects). If all tuning criteria are not met,
qualify all associated data as unusable (R).

3.2 INITIAL CALIBRATION

Is an initial calibration report provided for all
instruments?

Are all RSD values :30% (2/88 SOW)?

Are all RRF values :0.05 (2/88 SOW)?

Are all applicable RSD values s20.5% (3/90 SOW)?

Are all applicable RSD values 40% (3/90 SOW)?

cjZ2S- ) N/A

N/A

4 No N/A

Yes No

Yes No

A2-2
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Are all applicable RRF values within SOW limits (3/90 SOW)?

Are all erratic performance compound RRF values 0.01 (3/90 SOW)?

Yes No

Yes No

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to four TCL compounds or surrogates, if any RRF value is out of specification qualify all
detected results for the particular compound as estimated (J) and all nondetects as unusable (R).
Making allowances for up to four TCL compounds or surrogates, if any RSD value is out of
specification qualify all associated data as estimated (J for detects or UJ for nondetects).

3.3. CONTINUING CALIBRATION

Is a continuing calibration report present for all 12-h periods
in which associated samples were analyzed?

Are all RRF values ;0.05 (2/88 SOW)?

Are all %D values s25% (2/88 or 3/90 SOW)?

No

Are all %D values 40% (3/90 SOW)?

Are all RRF values within SOW limits (3/90 SOW)?

Are all erratic performance compound RRF values Z0.01 (3/90 SOW)?

N/A

<0 0 N/A

Yes A N/A

Yes No

Yes No

Yes No

ACTION: With the exception of compounds that exhibit erratic performance and making allowances
for up to four TCL compounds or surrogates, if any RRF value is out of specification qualify all
associated detected results as estimated and all nondetects as unusable (R). Making allowances for up
to four TCL compounds or surrogates, if any %D is out of specification, qualify all associated results
as estimated (I for detects or UJ for nondetects).

4. BLANKS

4.1 LABORATORY BLANKS

Has the laboratory conducted a method blank analysis per matrix
for every extraction batch? No N/A

Are compounds reported in the laboratory blanks?

ACTION:
laboratory
remaining

Yes N/A

Qualify all sample results <10 times the highest blank concentration for the common
contaminants, as nondetects (U) or at the SQL if the result is <CRQL. Qualify all
sample results <5 times the blank concentration in similar fashion.

A2-3
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4.2. FIELD BLANKS

Are compounds reported in the field blanks? Yes No

ACTION: Qualify all detected sample results _..5 times the amount in any valid field blank as
nondetects (U) and note the results of the field blanks in the validation narrative.

5. ACCURACY

5.1 SURROGATE RECOVERY/SYSTEM MONITORING COMPOUND RECOVERY

Are any surrogate recoveries out of specification?

Are any surrogate recoveries <10%?

Are any method blank surrogate recoveries out
of specification?

Yes Qo N/A

Yes <2.N/A

Yes N/A

ACTION: Qualify all associated data as estimated (J for detects and UJ for nondetects) if at least two
semivolatile surrogates are out of specification. If any surrogate is below 10% recovery qualify
associated detected results as estimated (J) and associated nondetect results as unusable (R). If
method blank surrogates are out of specification and associated sample surrogates are acceptable no
qualification is required, however, the laboratory should be contacted for an explanation.

5.2 MATRIX SPIKE RECOVERY

Has an MS/MSD analysis been conducted per matrix
in the sample group?

Are MS/MSD recoveries within specification?

Are there any calculation errors?

Yes (No NIA

Yes No .. N/A

Yes No

ACTION: If an MS/MSD analysis has not been conducted contact the laboratory for an explanation.
Review the MS/MSD recoveries in conjunction with other QC data such as surrogate recoveries and
note the results in the validation narrative. If MS/MSD recoveries are out of specification and sample
concentration is >5 times the spike concentration, no qualification is required, otherwise qualify
results as follows: Qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J) in all samples if associated surrogates are also out of specification. The
qualification shall only be done on samples of similar matrix as the MS/MSD samples. If it is
determined from the review that only the spiked samples are affected by low recoveries, qualify only
the results for the spiked sample as described above. If it is determined from the review that out of
specification MS/MSD recoveries are indicative of systematic problems in the laboratory such as
sample preparation or sample-specific matrix interferences this must be noted in the validation
narrative along with the potential affect on the sample results.
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5.3 PERFORMANCE AUDIT SAMPLES

Are the results for the performance audit samples within
the acceptance limits? Yes No A

ACTION: Note the results of the performance audit samples in the validation narrative.

6. PRECISION

6.1 MATRIX SPIKE/MATRIX SPIKE DUPLICATES

Are all RPD values within specification?

Are there any calculation errors?

Yes No (9[A<

Yes No

ACTION: Review the MS/MSD results in conjunction with other QC data such as field duplicates
and note the results in the validation narrative. If MS/MSD RPDs are out of specification and sample
results are > 5xCRQL qualify positive results for the specific class of compound (aromatics and non-
aromatics) as estimated (J). If it is determined from the review that out of specification MSIMSD
results are indicative of systematic problems in the laboratory such as sample preparation or sample-
specific matrix interferences this must be noted in the validation narrative along with the potential
affect on the sample results.

6.2 FIELD DUPLICATE SAMPLES

Are field duplicate RPD values acceptable? Yes No

ACTION: Note the results of the field duplicate samples in the validation narrative.

6.3 FIELD SPLIT SAMPLES

Are field split RPD values acceptable? Yes No (

ACTION: Note the results of the field split samples in the validation narrative.

7. SYSTEM PERFORMANCE

7.1 INTERNAL STANDARDS PERFORMANCE

Are any internal standard area counts outside the
acceptance limits?

Are retention times for any internal standard outside the
t30 second windows established by the most recent calibration check?

Yes(o N/A

Yes N/A

ACTION: If the area counts are outside the acceptance limits qualify all associated results as
estimated (J for detects and UJ for nondetects. If it is determined from the review that out of
specification area counts and relative retention times are indicative of systematic problems within the
laboratory the reviewer may consider rejection of all affected sample data (R).
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8. COMPOUND IDENTIFICATION AND QUANTITATION

8.1 COMPOUND IDENTIFICATION

Are detected compounds within ±0.06 relative retention time units of the
associated calibration standard?

Are all ions at a relative intensity of a 10% in the
standard spectra present in the sample spectra?

Do the relative intensities between the standard and sample
spectra agree within 20%?

Have all ions > 10% in the sample spectra that are not present
in the standard spectra been reviewed for possible
background contamination?

Are molecular ions in the reference spectrum present
in the sample spectrum?

Yes No

Yes No

Yes No

Yes No

Yes No

ACTION: If compound identification is in error and retention time and mass spectral criteria are
exceeded qualify all affected positive results as unusable (R). If cross-contamination between analyses
is suspected, qualify affected data as unusable (R).

8.2 REPORTED RESULTS AND QUANTITATION LIMITS

Has the laboratory used the correct RRF values and internal
standards for quantitation?

Are results and quantitation limits calculated properly?

Has the laboratory reported the sample quantitation limits
within 5xCRQL values?

ACTION: If the quantitation limits are in error contact the laboratory for
validation narrative.

8.3 TENTATIVELY IDENTIFIED COMPOUNDS

Has the laboratory conducted a spectral library search on
all candidate TIC peaks in accordance with the analytical SOW?

No

No

( L-No

clarification and note in the

ej __No

Has the laboratory properly identified and coded all TIC? C Yes No N/A

ACTION: If the laboratory has failed to search the minimum number of TIC peaks in the
chromatogram contact the laboratory for submittal of the required data. Qualify as nondetects (U) all
TIC compounds present in samples and blanks using the review criteria specified in the validation
requirements. If TIC identification is in error sample results should be qualified as nondetects (U) or
unusable (R). If TIC identifications are judged valid, qualify the results as presumptive and estimated
(JN).

A2-6
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9. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW?

Were project specific data quality objectives met for
this analysis?

Yes ( N/A

Yes c N /A

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.
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COMMENTS (attach additional sheets as necessary):
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SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Name:MARTIN MARIETTA

Lab Code: K25

Instrument ID:

Contract:0288
ole

Case No.: G132-04SAS No.: NA

70 43 Calibration Date: 4/11/9

So P Hr
SDG No.: 44-

1 Time: 8:14

Lab File ID: >11277 Init. Calib. Date(s):03/25/91 03/25/91

Min RRF50 for SPCC(#) = 0.050 Max %D for CCC(*) = 25.

I - I I I
I COMPOUND I RRF IRRF50 I %D I

IPhenol * 1.999 .108 ,/5.4
lbis(2-Chloroethyl)ether I 1.752f 2.088K19.2
12-Chlorophenol I 1.4941 1.6361 9.5 I
11,3-Dichlorobenzene I 1.3741 1.5371 11.9 I
11,4-Dichlorobenzene * 1.2311 1.3661 11.0 *
1Benzyl-alcohol I .9071 .9281 2.2 I
11,2-Dichlorobenzene_ I 1.1901 1.3131 10.3 I
12-Methylphenol I 1.3101 1.5501 18.3 I
Ibis(2-chloroisopropyl)etherl 2.9021 3.2311 11.3 I
14-Methylphenol ' 1 1.2461 1.2081 3.0 I
IN-Nitroso-di-n-propylamine_# 1.4641 1.3801 5.7 #
IHexachloroethane I .9771 .5781 .0 I
INitrobenzene iI .5091 .5171 2.3 I
Ilsophorone 1_ 1.0921 1.1281 3.4 I
12-Nitrophenol * .2471 .2581 4.4 *
12,4-Dimethylphenol I .4521 .4481 .8 1
l8enzoicacid I .2261 .2391 5.5 I
lbis(2-Chloroethoxy)methaneI .6711 .7101 5.8 1
12,4-Dichlorophenol * .3321 .3201 3.8 *
l1,2,4--Trichlorobenzene I .3231 .3431 6.1 1
INawhthalene I .9401 1.0161 8.2 I
14-Chloroaniline I .5171 .5641 9.2 I
IHexachlorobutadiene * .1661 .1751 5.3 *
14-Chloro-3-methylphenol * .4201 .4271 1.6 *
12-Methylnaphthalene I .5951 .6081 2.1 I
IHexachlorocyclpepentadie'ne__ .3041 .2891 5.1 #
12,4,6-Trichlorophenol * .5061 .4251 1' *
12,4,5-Trichlorophenol I .3391 .4431<J0 I
12-Chloronaphthalene I 1.1741 1.2281 4.6 I
12-Nitroaniline I .6511 .7111 9.21
lDimethylphthalate- I 1.3161 1.5101 14.8 I /
lAcenaphthylene -I 1.6091 1.8421 14.5 I
12,6-Dinitrotoluene I .363.1 .3511 2.2 I
13-Nitroaniline I .3821 .2961 22.5 1
lAcenaphthene * 1.1111 1.1481 3.3 *

12,4-Dinitrophenol * .2521 .1841 27.2 4
14-Nitrophenol # .1641 .1701 3 ..5  4
1 ___1 -1 1

242
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SEMIUOLSTILE ORGA~NICS INITIAL CALIBRATION DATA

Lab Name:MARTIN MARIETTA

Lab Code: K25

Instrument ID:

Contract:0288

Case No:G132-601C SAS No.: NA

70 #3

SDG No:BOOFH5

Calibration Date(s):04/15/91 04/15/91

Min RRF for SPCCC#) = 0.050 Max %RSD for CCCC*) - 30.C

ILAB FILE ID: RRF20 ->11306 RRF50 ->11305
IRRF80 =>11307 RRF120=>11308 RRF160=>11309

I COMPOUND I RRF2 0
I = ======= ========~=============

IPhenol * 2.659
Ibis(2-Chloroe thyl)ether-1 2.642
12-Chlorophenol 1 2.153
11,3-Dichlorobenzene I 1.907
11,4-Dichlorobenzene * 1.714
IBenzylalcohol I 1.075
11,2-Dichlorobenzene_ I 1.760
12-Methylphenol I 2.166
Ibis(2-chloroisopropyl)etherl 3.849
14-Methylphenol I 1.779
1N-Nitroso-di-n-propylamine_* 1.276
IHexachloroethane I .722
INitrobenzene I .654
Ilsophorone I 1.394
12-Nitrophenol * .337
12.4-Dimethylphenol I .583
I enzoic _acid__ 1 0.000
Ibis (2-Chloroethoxy)methaneI .878
12,4-Dichlorophenol _* .425
11,2,4-Trichlorobenzene_ I .424
INaphthalene I 1.151
14-Chloroaniline - I .697
IHexachlorobutadiene * .20?
14-Chloro-3-methylphenol * .564
12-Methynaphthalene I .773
I Hexach lorocyc lopentad iene__* .360
12,4,6-Trichlorophenol * .535
12,4,5-Trichlorcphenol I 0.000
12-Chloronaphthalene _ I 1.621
12-Nitroaniline 1 0.000
IDimethylphthalate - 1 1.477
IAcenaphthylene I 2.434
12,6-Dinitrotoluene_ I .453
13-Nitroaniline _ 0.000
!Acenaphthene * 1.412
12,4-Dinitrophenol # 0.000
14-Nitroonenol # 0.000

I
I RRFSO0
>=======

1 1.796
1 1.959
1 1.651
1 1.496
1 1.402
1 .770
1 1.339
1 1.516
1 2.760
1 1.181
1 1.325
I .555
I .525
1 1.094
1 .266
1 .461
1 .259
1 .663
1 .336
1 .341
1 1.029
1 .559
1 .166
1 .440
1 .596
1 .280
1 .420
1 .485
1 1.276
1 .688
1 1.'5 1
1 1.936
1 .377
1 .316
1 1.190
1 .226
1 .203

I I
IRRF80 I
I ====== I
1 1.8131
1 1.6431
1 1.5171
1 1.3191
1 1.1241
1 .8711
1 1.2201
1 1.4131
1 2.7831
1 1.3321
I 1.7271
I .561!
1 .5241
1 1.1831
1 .2801
1 .4881
1 .2571
1 .7261
1 .3251
1 .3131
1 .8861
1 .5481
1 .1551
1 .4611
1 .9581
1 .2811
1 .4301
1 .3901
1 1.1151
1 .7121
1 1.2541
1 1.4991
1 .3211
1 .3441
1 1.0231

1 .2661
1 .2111

215

RRF120

1.7861
1.2631
1.6301
1.3381
1.0571
.9821

1.2041
1.5951
3.0401
1.4711
1.9241
.5891
.5961

1.2971
.2891
.5381
.3001
.8101
.3361
.3241
.881
.6021
.1541
.5011
.9971
.297
.5261
.3281

1.102!
.7861

1.2431
1.4371
.3561
.4251
.9431
.3021
.2391

RRF160

i.700
1.165.
1.442
1.308
1.047
-.836
1.1353
1.608
2.995
1.640
1.738

.527
.790

1.335
.296
.532
.308
.824
.326
.286
.876
.600
.139
.499
*.594
.257
.482
.266
.967
.773

1.014
1.135

.319
.182
.802
.289
.231

RSD

20.-

16. t
17.
22.;
13.'
18.E
17.;
14.-
16.:
13.;
13.C
17.5

9.e
9.2
9.3
9.

10.5
12.:
15.
12.t
9.E

15.E
9.t

24.
13.2
11.:
25.z
20.:

0.4

16.2
30.A

21.S
12. Z
7.;

1.951
1.734
1.679
1.474
1.269

.907
1.332
1.659
3. 085
1.480
1.718

.591
.618

1.261
.294
.520
.281
.780
.350
.338
.965
.601
.164
.493
.783
.295
.479
.367

1.216
.740

1.308
1.687
.365
.317

1.074
.271
.221

' 11,P 911f /,W

I
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SEMIUGLATILE ORGSANICS INITIAL CALIBRATION DATA

Lab Name:MARTIN MARIETTA Contract:0288

Lab Code: K25

Instrument ID:

Case No.: G132-001C SAS No.: NA

70 #3

SDG No.:BOOFH5

Calibration Date(s):04/15/91 04/15/91

Min RRF for SPCC(4) = 0.050 Max %RSD for CCC(*) 30.0

LAB FILE ID: RRF20 =>11306 RRF50 ->11305
RRF80 =>11307 RRF120=>11308 RRF160=>11309

I COMPOUND I
==----------=== ===n== == == j

IDibenzofuran I
12,4-Din itroto luene I
IDiethylphthalate I
14-Chlorophenyl-phenylether I
IFluorene I
14-Nitroaniline I
14,6-Dinitro-2-methylphenol1 I
IN-Nitrosodiphenylamine_(1)_*
14-Bromophenyl-phenylether__ I
IHexachlorobenzene I
IPentachlorophenol *
IPhenanthrene _
lAnthracene I
IDi-n-butylphthalate I
IFluoranthene *
I Pyrene I
IButvlbenzvlphtha late I
13,3'-Dichlorobenzidine I
IBenzo(a)anthracene I
IChrysene I
lbis(2-Ethylhexyl)phthalate_1I
IDi-n-octylphthalate *
l8enzo(b)fluoranthene _ I
I8enzo(k)fluoranthene I
IBenzo(a)pyrene *

Indeno(1,2,3-cd)pyrene 1
IDibenz(a,h)anthraceneI
I8enzo(q,h,i)perylene I

INitrobenzene-d5 I
12-Fluerobiphenyl I
ITerphenyl-d14 I
IPhenol-d6 I_
12-Fluorophenol I
12.4,6-Tribromophenol I

RRF20

2.129
.753

1.877
.712

1.372
0.000
0.000

.667

.260

.330
0.000
1.073
1.174
2.066
1.392
2.125
1.508

.314
1.679
1.330
1.980
2.759
1.664

.893
1.262

.997

.546

.868

.768
1.711
1.285
2.994
1.872

.198

I I I
IRRF50 IRRF80 I

1 1.7211 1.480
1 .5971 .5711
I 1.4021 1.002
1 .5641 .3601
1 1.1091 .790
1 .4021 .4221
1 .1501 .138
1 .5281 .4401
1 .2061 .183
1 .2651 .2371
1 .1991 .168'
1 1.0331 .9251
1 .9741 .730
1 1.5971 1.421
1 1.0981 .969
1 1.6491 1.676
1 1.1791 1.183
1 .2241 .232
1 1.3341 1.258
1 1.1421 1.039
1 1.5721 1.559
1 2.5161 1.844
1 1.i101 1.440
1 .7781 .584
1 1.1061 .951
1 .9071 .876
1 .4941 .476
1 .7961 .774
a...a .....----.
1 .5951 .635
1 1.3351 1.066
1 1.0191 .984
1 2.2081 1.888
1 1.5581 1.396
1 .1591 .131

RRF1201

I 1.5611
.6161

1 .8741
1 .2961
1 .7781
1 .5261
I .1071

.4051!
I .1831

.2301
1 .1821
I .9771
1 .6671
1 1.3581
I .9781
I 1.9841
1 1.4581

1 .2721
1 1.5141
1 1.1891
1 1.7011
1 1.7711
1 1.2981
1 .8241
1 .9671
1 .9231
1 .4981
1 .8421

1 .6731
1 1.0151
1 1.1661
1 1.8961
1 1.5041
1 .1321

RRF1601

1.2871
.5621
.6871
.1961
.6591
.4261
.0811
.3841
.1771
.2061
.1941
.8241
.6291

1.3201
.9451

2.3941
1.8071

.2701
1.7131
1.2741
1.8491
1.7491
1.0651

.6721

.9411

.9081

.4991

.8291
-a--n--

.6241
.8131

1.1841
1.7871
1.7531

.1241

_ _ I %
RRF I RSD

1.6361 19.'
.6201 12.

1.1681 6eTff
.4251=4-
.942 1MU:
.4441 12.5
.1191 26.2
.4841 23.9
.2021 17.1
.2541 18.7
.1761 11.C
.9671 10.1
.8351 27.E

1.5531 19.7
1.0761 17.2
1.9661 16.L
1.4271 18.3
.262! 13.5

1.5001 13.5
1.1951 9.5
1.7321 10.5
2.1281 22.3
1.3961 16.3
.7501 16.3

1.0451 13.2
.9221 4.9
.5031 5.2
.8221 4.5

-==-----------

.6591 10.2
1.1881 29.A
1.1281 11.
2.1551 23.f
1.6171 11.9
.1491 20.6

_____ _____ I _____ I _____ I _____ I _____ I ____

(1) Cannot be separated from Diphenylamine

I
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SEMIUOLATILE CONTINUING CALIBRATION CHECK

Lab Name:MARTIN MARIETTA

Lab Code: K25

Instrument ID:

Contract:0288

c
Case No.: G132-O1SAS No.: NA

70 #3 Calibration Date: 4/15/91

qocr

SDG No.: 4A-

Time: 6:31

Lab File ID: >11305 Init. Calib. Date(s):04/1/91 04/15/91.

Min RRF50 for SPCCC#) = 0.050 Max %D for CCC(*) = 25.0%

I __ I
COMPOUND I RRF IRR 50

Phenol * 1.9511 .96
bis(2-Chloroethyl)ether I 1.734 1.95
2-Chlorophenol 1 1.6791 1.651
1,3-Dichlorobenzene 1 1.4741 1.496
1,4-Dichlorobenzene * 1.2691 1.402
Eenzyl-alcohol I .9071 .720
1,2-Dichlrobenzene I 1.3321 1.339
2-Methylphenol I 1.6591 1.516
bis(2-chloroisopropyl)etherl 3.0851 2.760
4-Methylphenol 1 1.4801 1.181
N-Nitroso-di-n-propylamine_# 1.7181 1.325
Hexachloroethane I .5911 .355
Nitrobenzene I .6181 .529
Isophorone 1 1--.2611 1.094
2-Nitrophenol * .2941 .266
2,4-Dimethylphenol _ I .5201 .461
Benzoicacid 1 .2811 .259
bis(2-Chloroethoxy)methaneI .7801 .663
2,4-Dichlorophenal _ * .3501 .335
1,2,4-Trichlorobenzene-I .3381 .341
Naphthalene I .9651 1.029
4-Chloroaniline - I .6011 .559
Hexachlorobutadiene * .1641 .166
4-Chloro-3-methylphenol * .4931 .440
2-Methylnaphthalene_ 1. .7831 .596
Hexachlorocyclopentediene._# .2951 .280
2,4,6-Trichlorophenol * .4791 .420
2,4,5-Trichlorophenal _ I .3671 .485
2-Chloronaphthalene _ I 1.2161 1.276
2-Nitroaniline I .7401 .688
Dimethylphthalate _ I 1.3081 1.51
Acenaphthylene I 1.6871 1.936
2,6-Dinitrotoluene _ I .3651 .377
3-Nitroaniline I .3171 .316
Acenaphthene * 1.0741 1.190
2,4-Dinitrophenol * .2711 .226
4-Nitrophenol * .2211 .203

%D I

7. 9
13.0 I

I 1.7 I
I 1.5 -
1 10.9 *
1 15.1 I
1 9.6 I
1 8.7 I
1 10.5 I
1 20.3 I
1 22.9 
1 6.0 I
I 15.0 I
1 13.2 I
1 9.4 *

1 11.4 I
1 7.1 I
1 12.0 I
1 4.0 1
1 1.0 1
1 6.6 1
1 7.0 I
I 1.2 *

1 10.8 *
1 24.0 I
1 5.1 4
I 12.3 *

I 4.9 I
I 2.0 I
I 18.6 I
I 14.? I
'I 3.3 I
I .2 I
I 10.8 *
I 16.6 t

6 .3 *
1(] , _

I
I
1
1
!
1
1
1
l
1
I
I
I
I
1
1
1
i

1
l
I
1
I
1
1
I
1
1
1
1
I
I
1
1
I
1
1

C-oM "I c' f_, 1 /O-' Do,

CAtsf
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SEMIUOLATILE CONTINUING CALIBRATION CHECK -

250

6k
Lab Name:MARTIN MARIETTA

Lab Code: K25

Instrument ID:

Contract:0288

c
Case No.: G132-OOS1AS No.: NA

70 #3 Calibration Date: 4/15/91

BooFHr
SDG No.: W

Time: 6:31

Lab File ID: >11305 Init. Calib. Date(s):04/15/91 04/15/91

Min RRF50 for SPCC(#) = 0.050 Max %D for CCC(*) =

COMPOUND I RRF

IDibenzofuran I 1.6361
12,4-Dinitrotoluene I .6201
lDiethylpnthalate I 1.1681
14-Chlorophenyl-phenyletherI .42511
IFluorene I .9421
14-Nitroaniline I .4441
14,6-Dinitr-2-methylphenolI .1191
IN-Nitrosodiphenylamine_(1) _* .4841
14-Bromophenyl-phenylether__ 1 .2021
IHexachlorobenzene - I .2541
IPentachlorophenol * .1261
IPhenanthrene I .9671
lAnthracene 1 .8351
!Di-n-butylphthalateI 1.5531
IFluoranthene _* 1.0761
1Pyrene I 1.9661
ilutylbenzvlphthalate - I 1.4271
13,3'-Dichlorobenzidine_ I .2621
Ienzo(aJanthracene 1 1.5001
!Chrysene I 1.1951
lbis(2-Ethylhexyl)phthalateI 1.7321
IDi-n-octylphthalate * 2.1281
lBenzo(b)fluoranthene - I 1.3961
IBenzo(k)fluoranthene I .7501
I8enzo(a)cyrene * 1.0451
llndeno(1,2,3-cd)pyrene - I .9221
IDibenz(a.h)anthracene _ I .5031
IBenzo(g,h,i)perylene I .8221

INitrobenzene-d5 1 .6591
12-Fluorobiphenyl _ 1 1.1881
1Terphenyl-d14 1 1.1281
IPhenol-d6 1 2.1551
12-Fluorophenol I 1.617!
12,4,6-Tribromophenol 1 .1491

1.721
.5971

1.4021
.564

1.109'
.402!
.111
.53271
.206
.265'
.199

1.033
.974

1.597
1.098
1.649
1. 179

.223
1.334
1.142
1.572
2.516
1.510

.778
1.106

.907

.495

.796

.139=3
995

1.335
1.019
2.208
1.558
.159

5.2 I
3.7 I

IJ

8.9*
2.2 1
4.6 I

13.1 *
6.9 1

16.7 I
2.9 1
2.0 *

16.1 1
17.4 I
14.8 I
11.1 1
4.4 I
9.2 I

18.2 *
S8.2 I

3.7 I
5.8 *
1.6 I
1.6 1
3.1 I

9.7 1
12.4 I
9.7 I
2.5 1
3.6 1

1 7.0 I
- 1- 1 1

(1) Cannot be separated from Diphenylamine

i!!

ql/1

I
IRRF 0O
I ====-

25.0%

I
I %D
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PESTICIDE/PCB DATA VALIDATION CHECKLIST - FORM A-3

PROJECT: 2cg-t) - / REVIEWER: <''-A DATE;g

LABORATORY: CASE:'

SAMPLES/MATRIX:

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the
elements are missing contact the laboratory for resubmittal.

Data Package Item

Case Narrative
Data Summary
Chain-of-Custody
QC Summary

Surrogate report
MS/MSD report
Blank summary report

Sample Data
Sample reports
Chromatograms
GC integration reports
Worksheets
UV traces from GPC
GC/MS confirmation spectra

Standards Data
Pesticides Evaluation Standards Summary
Pesticides/PCB Standards Summary
Pesticides/PCB identification
Pesticides standard chromatograms

Raw QC Data
Blank analysis report forms and chromatograms
MS/MSD report forms and chromatograms

items below. If any data review

Present?:

A3-1

Yes No N/A
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Data Package Item Present?: Yes No N/A

Additional Data
Moisture/% solids data sheets
Reduction formulae
Instrument time logs
Chemist notebook pages
Sample preparation sheets

2. HOLDING TIMES

Were all samples extracted within holding time?

Were all samples analyzed within holding time? cj;2 No

N/A

N/A

ACTION: If any holding times were exceeded, but not by greater than a factor of two, qualify
associated samples as estimated (J for detects or UJ for nondetects), otherwise reject all nondetects
(R) and qualify all associated detects as estimated (J).

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

3.1 INSTRUMENT PERFORMANCE (2/88 SOW)

Are DDT retention times greater than 12 minutes? EJ No

ACTION: If DDT retention time is .<12 minutes and resolution is <25% qualify associated data as
unusable (R).

Is resolution between DDT peaks acceptable? 6DLNo

ACTION: If resolution between DDT peaks is unacceptable qualify associated data as unusable (R).

Do all pesticide standards elute within the established
retention time windows? Y/

ACTION: If the standards do not meet the retention time criteria and peaks are not present near or
within the retention time windows no sample qualification is necessary. If peaks are near or within
the retention time windows and the standards and matrix spikes do not fall within the expanded
retention time windows calculated according to the validation requirements, qualify all associated
sample results from the last in-control point as unusable (R).

Are DDT breakdowns _<.20%? $l No

ACTION: If the DDT percent breakdown exceeds 20%, qualify all detected results for DDT as
estimated (J) and all nondetects as unusable (R) if DDD and DDE are detected. In addition qualify
all results for DDD or DDE as presumptive and estimated (NJ).

Are endrin breakdowns .;20%? No N/A

A3-2

N/A

N/A

N/A

Yes N N/A
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If the endrin breakdown exceeds 20%, qualify all detected results for endrin as estimated
nondetects as unusable (R) if endrin aldehyde or endrin ketone are detected. In addition,
results for endrin ketone as presumptive and estimated (NJ).

Are DBC retention time differences within specification? -

ACTION: If DBC %D values are outside the limits and the shift
and standards, qualify affected sample results as unusable (R).

S2 No N/A

is ocurring repeatedly in samples

3.2 CALIBRATIONS (2/88 SOW)

Are RSD values for aldrin, endrin, DDT and DBC 5 10%?

Have all standards been analyzed within 72 h
of any sample?

Has a 3-point calibration been conducted for DDT
or toxaphene?

Have all standards been analyzed at the start of
each 72-h sequence?

Have evaluation standards A, B, and C been analyzed
within 72 h of any sample?

Has the confirmation standard mix been analyzed after
every five samples?

Has evaluation standard B analyzed every 10 samples?

Are %D values for initial and subsequent standards S 15%
for quantitation standards and 520% for confirmation standards?

CNo

(19Y No

N/A

N/A

Yes No

& & No

Y No

N/A

N/A

Yes No

Yes No (N/A

KJ3) No N/A

ACTION: If the RSD criteria were exceeded or three point calibrations not conducted qualify
associated detects as estimated (J). If all standards were not analyzed at the beginning of each 72-h
sequence qualify associated data as unusable (R). If the confirmation standards were not analyzed
properly qualify associated detects as estimated (J). If the continuing calibration criteria were not met
qualify associated quantitation data as estimated (J).

A3-3

ACTION:
(J) and all
qualify all
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3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW)

Is peak resolution acceptable? Yes No

ACTION: If the resolution criteria are not met, reject positive sample results generated after initial
calibration (R).

Are DDT and endrin breakdowns s20.0% Yes No (

ACTION: If the breakdown criteria are not met qualify sample results as described in Section 5.3.1
of the validation requirements.

Are single component target compounds in the PEMs, INDA, INDB and
the calibration standards within the retention time windows? Yes No

ACTION: If the retention time criteria are not met and no peaks are present in the samples within
two times the retention time windows (±0.04, ±0.05 for methoxychlor), no qualification is
necessary. If peaks are present in samples within the retention time window a review is made of the
raw data to determine expanded retention time windows (see Section 5.3.1 of the validation
requirements). If all standards and matrix spikes fall within the expanded windows then no
qualification of sample results is necessary. If all standards and matrix spikes do not fall within the
expanded windows then all affected sample results are qualified as unusable (R).

Are the RPDs acceptable for the PEMs? Yes No SN/A

ACTION: If the RPD criteria are not met qualify associated positive sample results as estimated (J).

Are the RSDs for the calibration factors <10.0% (<15.0% for the BHC
series, DDT, endrin, and methoxychlor)? Yes No

ACTION: If the RSD criteria are not met qualify associated Positive sample results as estimated (J).

3.4 CALIBRATION VERIFICATION (3/90 SOW)

Have the analytical sequence requirements been met for the
analysis of instrument blanks, PEMs, INDA and INDB mixes? Yes No

ACTION: If the analytical sequence requirements are not followed and any of the resolution or
retention time criteria listed below are exceeded, reject associated positive results (R).

Is peak resolution acceptable for PEMs, INDA and INDB mixes? Yes No

ACTION: If the resolution criteria are not met reject positive sample results generated after a
noncompliant standard analysis (R).

Are single component target compounds in the PEMs, INDA and
INDB mixes within the retention time windows? Yes No

A3-4
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ACTION: If the retention time criteria are not met and no peaks are present in the samples analyzed
after the noncompliant standard within two times the retention time windows (±0.04, ±0.05 for
methoxychlor), no qualification is necessary. If peaks are present in samples within the expanded
windows rejected associated positive and nondetect results (R).

Are RPDs between the calculated and true amounts in the PEMs, INDA
and INDB mixes s25.0%? Yes No(N/A1

ACTION: If the RPD criteria are not met qualify associated positive sample results as estimated (J).

Are DDT and endrin breakdowns in the
PEMs s20.0% (s30.0% total combined)?

ACTION: If the breakdown criteria are not met qualify associated positive sample results in
accordance with the criteria specified in Section 5.3.1.

4. BLANKS

4.1 LABORATORY BLANKS

Has the laboratory analyzed the method blanks
at the required frequency?

Has the laboratory analyzed a sulfur clean-up blank if required?

Has the laboratory analyzed instrument blanks
at the required frequency?

Are target compounds present in the blanks?

ACTION: Qualify all associated positive results as nondetects (U) that are
concentration in any acceptable blank.

Y o N/A

Yes No

Yes No

Yes N/A

<5 times the highest

4.2 FIELD BLANKS

Are target compounds present in the field blanks? Yes No

ACTION: If target compounds are present in the field blanks qualify all positive sample results <5
times the highest valid field blank concentrations as nondetects (U) and note the results in the
validation narrative.

A3-5
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5. ACCURACY

5.1 SURROGATE RECOVERY

Are any surrogate recoveries out of specification?

Do any samples show nondetects for surrogates?

Are any method blank surrogates out of specification?

Yes 4A N/A

Yes C: N/A

Yes < 2iA

ACTION: Qualify all associated sample results as estimated (J for detects and UJ for nondetects) for
surrogates out of specification. If the surrogate was not detected (0% recovery) in the sample qualify
associated nondetects as unusable (R). If method blank surrogates are out of specification and sample
surrogates are acceptable, no qualification is required however, the laboratory should be contacted for
an explanation.

5.2 MATRIX SPIKE RECOVERY

Has the laboratory analyzed a MS/MSD per matrix for the
the sample group?

Are MS/MSD recoveries within specification?

Are there any calculation or transcription errors?

Yes CD- NIA

Yes No

Yes No

ACTION: If MS/MSD analyses have not been conducted contact the laboratory for clarification.
Review the MS/MSD recoveries in conjunction with other QC data such as surrogate recoveries and
note the results in the validation narrative. If MS/MSD recoveries are out of specification and sample
concentration is >5 times the spike concentration, no qualification is required, otherwise qualify
results as follows: Qualify positive results as estimated (J) in all samples if associated surrogates are
also out of specification. The qualification shall only be done on samples of similar matrix as the
MS/MSD samples. If it is determined from the review that only the spiked samples are affected by
the low recoveries, qualify only the results for the spiked sample as described above. If it is
determined from the review that out of specification MS/MSD recoveries are indicative of systematic
problems in the laboratory such as sample preparation or sample-specific matrix interferences this
must be noted in the validation narrative along with the potential affect on the sample results.

5.3 PERFORMANCE AUDIT SAMPLES

Are performance audit sample results within
the acceptance limits? Yes No

ACTION: Note the results of the performance audit samples in the validation narrative.

A3-6
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6. PRECISION

6.1 MATRIX SPIKE/MATRIX SPIKE DUPLICATE SAMPLES

Are the RPD values within specification? Yes No

ACTION: Review the MS/MSD results in conjunction with other QC data such as field duplicates
and note the results in the validation narrative. If MS/MSD RPD values are out of specification and
sample results are >5xCRQL qualify positive results as estimated (J). If it is determined from the
review that out of specification MS/MSD results are indicative of systematic problems in the
laboratory such as sample preparation or sample-specific matrix interferences this must be noted in
the validation narrative along with the potential affect on the sample results.

6.2 FIELD DUPLICATE SAMPLES

Are field duplicate RPD values acceptable? Yes No

ACTION: Note the results of the field duplicate samples in the validation narrative.

6.3 FIELD SPLIT SAMPLES

Are field split RPD values acceptable? Yes No

ACTION: Note the results of the field split samples in the validation narrative.

7. COMPOUND IDENTIFICATION AND QUANTITATION

7.1 COMPOUND IDENTIFICATION

Do positive results meet the retention time window criteria?

Were positive results analyzed on disimilar columns?

If dieldrin and DDE were reported was a 3% OV-1 column
used for confirmation (2/88 SOW data only)?

Do retention times and relative peak height ratios match
the expected patterns for multipeak compounds (PCB, toxaphene or
chlordane)?

Has GC/MS confirmation been conducted on sample extract
concentrations > 10 ppm?

-Yes No /

Yes No

Yes No N/A

Yes No N/A

Yes No

A3-7
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ACTION: If positive results do not meet the retention time criteria qualify all detected results as
nondetects as follows: If the misidentified peak is outside the retention time windows and no
interferences are noted report the CRQL and if the misidentified peak interferes with a target peak
then the report value is qualified as estimated and nondetected (UJ). If positive results were not
confirmed on disimilar columns, reject affected results (R). If a 3% OV-1 was used to confirm
dieldrin and DDE, reject the affected data (R). If PCB, chlordane or toxaphene identification is
questionable qualify the results as presumptive and estimated (NJ). If GC/MS confirmation was not
conducted contact the laboratory for explanation and note in the validation narrative.

7.2 REPORTED RESULTS AND QUANTITATION LIMITS

Are results and quantitation limits calculated properly?

Has the laboratory reported the sample quantitation limits
wiONin 5xCRQL values?

& L No

L5 o

ACTION: If results and quantitation limits are in error contact the laboratory for clarification and
note in the validation narrative.

8. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW?

Were project specific data quality objectives met for
this analysis? cL No

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements. '

A3-8
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COMMENTS (attach additional sheets as necessary):.

A-)
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HOLDING TIME SUMMARY - FORM B-I

SDG:4t3/'A REVIEWER: DATE: g r'2PAGELOFL
COMMENTS:

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A-6

PROJECT: 7g7 A7REVIEWER:,Zf-r DATE: f- /VLf7K .
LABORATORY: CASE: SDG: .:V / '

SAMPLES/MATRIX:

1. COMPLETENESS AND CONTRACT COMPLIANCE

Review the data package for completeness and check off the items below. If any data review
elements are missing contact the laboratory for submittal of the omitted data.

Data Package Item Present?:

Case Narrative
Cover Page
Traffle-Rieporns f-ix4a % 4
Sample Data

Inorganic Analysis Data Sheets
Standards Data

Initial and Continuing Calibration Verification
CRDL Standard for AA and ICP

QC Summary
Blanks
ICP Interference Check Summary
Spike Sample Recovery
Post-Digestion Spike Sample Recovery
Duplicate
Laboratory Control Sample
Standard Addition Results
ICP Serial Dilutions
Instrument Detection Limits
ICP Interelement Correction Factors
ICP Linear Ranges
Preparation Log
Analysis Run Log

Raw Data
ICP Raw Data
Furnace AA Raw Data
Mercury Raw Data
Cyanide Raw Data

Additional Data
Internal laboratory chain-of-custody
Laboratory Sample Preparation Records

Yes No N/A

=--

A6-1
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Data Package Item

Percent Solids Analysis Records
Reduction Formulae
Instrument Run Logs
Chemist Notebook Pages

Present?: Yes No N/A

2. HOLDING TIMES

Have all samples been analyzed within holding times? Yes (i)-- N/A

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for
detects and UJ for nondetects).

3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and
were the proper number of standards used? 9 No

Are the correlation coefficients :0.995?

Was a midrange cyanide standard distilled?

N/A

.XA2 No N/A

Yes (Di N/A

ACTION: Qualify all data as unusable if reported from an analysis in which an instrument was not
calibrated or was calibrated with less than the minimum number of standards. Qualify associated
sample results > IDL as estimated (J) and results <IDL as estimated (UJ), if the correlation
coefficient is <0.995 or the laboratory did not distill the midrange cyanide standard.

4. INMAL AND CONTINUING CALIBRATION VERIFICATION

Are ICV and CCV percent recoveries within control?

Are there calculation errors? Yes :

ACTION: Qualify all affected data in accordance with Section 8.3 of the
calculation errors are noted, contact the laboratory for clarification.

N/A

N/A

validation requirements. If

5. ICP INTERFERENCE CHECK SAMPLE

Has an ICS sample been analyzed at the proper frequency?

Are the AB solution %R values within control?

( No

Cj No

Are there calculation errors?

N/A

N/A

Yes Q N/A

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If
calculation errors are noted, contact the laboratory for clarification.

A6-2
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6. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? :NNo

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any
laboratory blank as nondetected (U). If analyte concentrations in the blank are > CRDL or below the
negative CRDL, verify the laboratory has redigested and reanalyzed associated samples with analyte
concentrations <10 times the blank concentration. If the laboratory has not redigested and
reanalyzed the samples, note in the validation narrative.

7. FIELD BLANKS

Are target analytes present in the field blanks? Yes No

ACTION: Qualify all sample results for any analyte < 5 times the amount in any valid field blank as
nondetected (U).

8. MATRIX SPIKE SAMPLE ANALYSIS

Are spike recoveries within the control limits? Yes N/A

ACTION: Qualify the affected sample data according to the following requirements:

If spike recovery is > 125% and sample results are < DL no qualification is required. If spike
recovery is > 125% or <75% qualify all positive results as estimated (J). If spike recovery is 30%
to 74% qualify all nondetects as estimated (UJ). If spike recovery is <30%, reject all nondetects
(R). If the field blank has been used for spike analysis, note in the validation narrative.

9. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits?

Are there calculation errors?

Yes N/A

Yes N/A

ACTION: Qualify the sample data according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls
within the range 50-79% or >120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS result is outside
the established contrpl limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS
%R are lower than the established control limits.

A6-3
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10. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within the
acceptance limits? Yes No N/A

ACTION: Note the results of the performance audit sample analyses in the data validation narrative.

11. DUPLICATE SAMPLE ANALYSIS

Are RPD values acceptable? (I- No N/A

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the
RPD results fall outside the appropriate control limits. If field blanks were used for laboratory
duplicates, note in the validation narrative.

12. ICP SERIAL DILUTION

Are the serial dilution results acceptable? Yes N/A

Is there evidence of negative interference? Yes (fRI) N/A

ACTION: Qualify the associated data as estimated (J) for those analytes in which the %D is outside
the control limits. If evidence of negative interference is found, use professional judgment to qualify
the data.

13. FIELD DUPLICATE SAMPLES

Do the RPD values exceed the control limits? Yes No (N)j

ACTION: Note the results of the field duplicate samples in the validation narrative.

14. FIELD SPLIT SAMPLES

Do the RPD values exceed the control limits? Yes No

ACTION: Note the results of the field split samples in the validation narrative.

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL

Do all applicable analyses have duplicate injections?

Are applicable duplicate injection RSD values within control?

If no, were samples rerun once as required?

Does the RSD for the rerun fall within the control limits?

Were analytical spike recoveries within the control limits?

(t No N/A

( LNo N/A

Yes No

Yes No

Yes N/A

A6-4
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If no, were MSA analyses perftrmed when required?

Are MSA correlation coefficients .>.0.995?

If no, was a second MSA analysis performed?

Yes No

Yes No

Yes No

ACTION: If duplicate injections are outside the acceptance limits and the sample has not been
reanalyzed or the reanalysis is outside the acceptance'limits, qualify the associated data as estimated (I
for detects and UJ for nondetects). If the analytical spike recovery is <40% qualify detects as
estimated (J). If the analytical spike recovery is _>.10% but <40%, qualify all nondetects as
estimated (UJ) and if the analytical spike recovery is <10%, reject all nondetects (R). If the sample
absorbance is <50% of the analytical spike absorbance and the analytical spike recovery is <85% or
> 115%, qualify all results as estimated (J for detects and UJ for nondetects). If method of standard
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or
the MSA correllation coefficient was <0.995, qualify the associated detected results as estimated (J).

17. ANALYTE QUANTITATION AND DETECTION LIMITS

Have results been reported and calculated correctly?

Are results within the calibrated range of the instruments
and within the linear range of the ICP?

Are all detection limits below the CRQL?

2) No

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

18. OVERALL ASSESSMENT AND SUMMARY -

Has the laboratory conducted the analysis in accordance
with the analytical SOW?

Were project specific data quality objectives met for
this analysis?

ACTION: Summarize all the data qualifications and complete the data
specified in Section 10.0 of the data validation requirements.

gi:No

validation narrative as

A6-5
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COMMENTS (attach additional sheets as necessary):



HOLDING TIME SUMMARY - FORM B-1

SDG:, 1 94/7/A~REVIEWER: DATE: f-~/JK PAGE/OFYS

COMMENTS:

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
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BLANK AND SAMPLE DATA SUMMARY - FORM B-3

SDC:d9/ 1/ REVIEWER: DATE: L~~ / 2 PAGE_/_OF
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SAMPLE ID COMPOUND RESULT Q RT UNITS 5X loX SAMPLES QUALIFIER
I_ RESULT RESULT AFFECTED
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Lab Name: MARTIN MARIETTA

Lab Code: X25

ENVIROFORMS/CLP 788

5A
SPIKE SAMPLE RECOVERY

Contract:

Case No.: SAS No.:

29
SAMPLE NO.

BOOFHSS

SDG No.: BOOFH5

Level (low/med): LOWMatrix (soil/water): WATER
% Solids for Sample: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Analyte

Aluminum
Antimony
Barium
Beryllium
Bismuth
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium-
Silver
Sodium
Strontium-
Tin
Vanadium
Zinc

Control
Limit

%R

7 5-1-2 5
7 5-12 5
75-125
75-125
75-125
75-125

75-125
75-125
75-125
75-125

75-125
75-125

7 5-12 5
7 5-125

75-125
7 5-12 5
7 5-12 5

Spiked Sample
Result (SSR)

1987.1000
488.1000
2006.2000

50.2000
199.30001
49.9000

207.3000
477.6000
240.7000
1161.6000

506.5000
496.7000

47.9000

2323.8000
2184.2000
521.3000
493.0000

C
Sample

Result (SR) C!

33.2000 B
50.0000 U
29.0000 B

0.3000 U
50.0000 U

3.0000 U

10.0000 U
5.0000 U
4.0000 U

137.8000

6.6000 B
-10.0000 U

6.0000 U

184.7000
37.8000
15.6000 B
7.3000 B

Spike
Added (SA)

2000.00
500.00

2000.00
50.O0

2000.00
50.00

200.00
500. 00
250.00

1000.00

500.00
500.00

50.00

2000.00
2000.00

500.00
500.00

d / *

t /ftt

Comments:

FORM V (PART 1) - IN

N

-P

'P
P

P
,NR

ep'P
P
P
NR
P
P
'NR
P_
NR

-7
PV_
P

%R

97.7
97.9 6
98.91

10.0
99.

103.61
95.51
96.31

102.4'

100.01
99.3'

95.8'

107.0
107.3
101.1'
97.1,

7/8E



ENVIROFORMS/CLP 788

7
LABORATORY CONTROL SAMPLE

Lab Name: MARTIN MARIETTA

Lab Code: K25 Case No.:

Contract:

SAS No.: SDG No.: BOOFH5

Solid LCS Source: UNLV-QAL

Aqueous LCS Source: SPEX

Analyte

Aluminum
Antimony
Barium
Beryllium
Bismuth
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Strontium
Tin
Vanadium
Zinc

Aqueous (ug/L)
True Found %R

1000.0
1000.0
1000.0
1000.0

200.0
1000.0
1000.0,
1000.0:
1000.0
1000.0
1000.0
1000.0
1000.0
1000.0

10000.0
1000.0
1000.0
2000.0
2000.0
1000.0
1000.0

1018.20
985.90
992.50

1022.50
199.50
990.00

1020.40
1010.30
988.80
973.40

1034.90
1004.40
1011.20
1014.00
9232.90
982.20
977.30

2050.70
23.50

1006.70
977.30

101.
98.
99.

102.
99.
99.

102.
101.
98.
97.

103.
100.
101.
101.

92.
98.
97.

102.

107.
_97.

Sol
True Found

8 325.0 423.8
6 211.0 214.9
2i 4.8 6.7
2 19.4 19.9
8 400.0 63.6
0 45.4 49.3
0 96200.0 217895.9
0 ,- 99.6 114.9
9'-- 144.0 158.9
3 /6910.0 7025.8
5 22430.0 23158.3
4 118100.0 115566.3
1 208.0 227.7
4 - 60.9 73.9
3 50.0 619.2

22.2 26.7
7 50.0 199.6
5"

- 400.0 117.2
65.8 73.1

7' 187.0 206.5

id (mg/kg)
C Limits

225.0
127.0

0.0'
16.5

35.7'
166800.0

79.2
125.0

6006.0
17770.0

100400.0
177.0

49.2
0.0

15.5
0.0

51. 7
138.0

424.0
294.0

40.0
22.3

55.1
225600.0

120.0
162.0

7820.0
27080.0

129900.0
239.0

72.6
1000.0

29.0
1000.0

79.9
236.0

FORM VII - IN

33

130.4
101.E
139.(
102.f

15.5
108.f
111.3
115.4
110.2
101.l
103.:
97.S

109 .
121.2
****1
120.2
399.2

29.2
111.3
.10.4

7/88



Lab Name: MARTIN MARIETTA

Lab Code: K25

ENVIROFORMS/CLP 788

9
ICP SERIAL DILUTIONS

Contract:

Case No.: SAS No.:

36
SAMPLE NO.

BOOFH6L

SDG No.: BOOFH5

Matrix (soil/water): WATER Level (low/med): LOW

Concentration Units: ug/L

Analyte

Aluminum
Antimony
Barium
Beryllium
Bismuth
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron-
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Strontium
Tin
Vanadium
Zinc-

Initial Sample
Result (I) C

24.90 B
50.00 U
28.90 B
0.30 U

50.00 U
3.00 U

37132.00 _

10.00 U
5.00 U
4.00 U
28.70 B

11353.10
3.80 B

10.00 U
4881.20 B

6.00 U
16035.60

186.40 _

30.00 U
13.90 B
1.30 B

Serial
Dilution

Result (S)

100.00
250.00

31.50
1.50

250.00
17.50

38148.50
50.00
25.00
99.00
32.50

11922.00
5.50

50.00
6434.00

30.00
19161.00

193.00
150.00
25.00
33.50

FORM IX - IN

Differ-
ence

100.0

9.0

2.7

13.2'
5.0.

44.7.

31.8

100.0

M

P
P
P
P
P
P
P
P
P
P

P
P

P
P
P
PP
P
P~

Aff,

7/88

e---,
Y/qj



44
U.S. EPA - CLP

14
ANALYSIS RUN LOG

ab Name: MARTINMARIETTAK25_SITE Contract: HANFORD

ab Code: K25ACD Case No.:

nstrument ID Number: PE_5100.

SAS No.:

Method: F

SDG No.:BOOFH5

tart Date: 06/19/91 End Date: 06/19/91

EPA
Sample

No.

so
S5
5100
S200
ZZZZZZ
ICV
TCB_

1A -
tBW___
PBWA__
LCSW__
LCSWA-
BOOFHS5
BOOFH5A_
BOOFH5D
BOOFH5DA
BOOFH6
CCV1
CCB1

BOOHF6S
BOOF94
BOOF94A_
zzzzzz
BOOF95
BOOF95A_
CCV2
CCB2
zzzzzZ

D/F

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.0

0

21.00
1.00
1.00
1.00
1.00
1.001.00
1.00

1.00
1.00

Time

1347
1353
1359
1405
1411
1417
1423
1430
1436
1443
1449
1456
1502
1509'
1515
1522'
1529
1535
1541
1548
1554
1601
1607
1614
1620
1627
1633
1639
1645

Analytes

A ISIAIBI BICICIC
L BIS A E D AIR

86.0 -

91.0 -

107.0

98.0

78.

97.0

97. I - - - - --

A FVMXIV 
IN

V ZIC
N N

x
x
X
x

3/90
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45
U.S. EPA - CLP

14
ANALYSIS RUN LOG

jab Name: MARTINMARIETTAK25_SITE Contract: HANFORD

jab Code: K25ACD Case No.:

:nstrument ID Number: PE_5100_

SAS No.: -

Method: F

SDG No.:BOOFH5

3tart Date: 06/20/91 End Date: 06/20/91

EPA
Sample

No.

Si 0

S100
S200
ZZZZZZ
ICV
TCB

IA -
CRAAT
PBW_
PBWA_
LCSW__
LCSWA
BOOFH5
BOOFH5A_
BOOFH5D
BOOFHDA
CCV1
CCB1
BOOFH6
BOOFH6A_
BOOHFES_
BOOF94
BOOF94A_
BOOF95
BOOF95A_
CCV2
CCB2_

D/F

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Time

1038
1044
1050
1056
1100
1108
1114
1120
1126
1132
1139
1145
1151
1157
1204
1210
1216
1222
1228
1234
1240
1246
1252
1258
1304
1311
1317
1323

Analytes

92.5 -

99.5 -

95.5 -

84.5 -

76.0 -

6.0

105.0

87.5

0 - I- - - -. - I.

/,/ RM *XIV -IN

MIGIN C
N

3/90
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A R SIAINITE G A L



WHC-SD-EN-SPP-002, Rev. 1

WET CHEMISTRY DATA VALIDATION CHECKLIST - FORM A-7

1. DATA PACKAGE COMPLETENESS

Review the data package for completeness and check off the items below. If
elements are missing contact the laboratory for submittal of the omitted data.

Data Package Item

Case Narrative
Cover Page
Traffic Reports/Chain-of-Custody
Sample Analysis Data Report Forms
Standards Data
QC Summary

Blanks Summary Report Forms
Spike Sample Recovery Report Forms
Duplicate Sample Analysis Report Forms
Laboratory Control Sample Report Forms

Raw Data
Ion Chromatograph Chromatograms
TOC and TOX Instrument Printouts
Laboratory Bench Sheets

Additional Data
Laboratory Sample Preparation Logs
Instrument Run Logs
Internal Laboratory Chain-of-Custory
Percent Solids Analysis Records
Reduction Formulae
Chemist Notebook Pages

Present?:

any data review

Yes No N/A

2. HOLDING TIMES

Were all samples analyzed within holding times?

Action: If any holding times were exceeded qualify
UJ for nondetects).

Yes N/A

all affected results as estimated (J for detects and

A7-1

PROJECT: 2c / KREVIEWER: ///' - DATE: ' /V

LABORATORY: 42 CASE: SDG: /f -5 c
SAMPLES/MATRIX:



WHC-SD-EN-SPP-002, Rev. I

3. INITIAL CALIBRATIONS

Were all instruments calibrated daily, each set-up time and
were the proper number of standards used?

Are the correlation coefficients a0.995?

Was a balance check conducted prior to the TDS analysis? e" I>

Was the titrant normality checked?

ACTION: Qualify all data as unusable (R) if reported from an analysis
were not met.

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION

Have ICV and CCV been analyzed at the proper frequency?

= No

No

Yes

e5No

n which the above criteria

No

Are ICV and CCV percent recoveries within control? Yes N/A

Are there calculation errors? Yes N/A

ACTION: Qualify all affected data in accordance with the validation requirements.

5. LABORATORY BLANKS

Are target analytes present in the laboratory blanks? K1 No

ACTION: Qualify all associated sample results for any analyte <5 times the amount in any
laboratory blank as nondetected (U) and list the affected samples and analytes below.

6. FIELD BLANKS

N/A

Are target analytes present in the field blanks?

ACTION: Qualify all sample results for any analyte <5 times the amount in any valid field blank as
nondetected (U).

7. MATRIX SPIKE SAMPLE ANALYSIS

Yes No_

Are spike recoveries within the acceptance limits? (No

ACTION: If the sample concentration exceeds the spike concentration by a factor of 4 or more, and
spike recoveries are outside the acceptance limits, no qualification is necessary. If spike recovery is
outside the control limits and the sample results are > CRQL, qualify the data as estimated (J). If the
spike recovery is <30% and the sample results are less then the IDL qualify the data as unusable (R).

A7-2

N/A

N/A

N/A

N/A

N/A

N/A



WHC-SD-EN-SPP-002, Rev. I

8. LABORATORY CONTROL SAMPLE

Are percent recoveries within the acceptance limits? SN No

Are there calculation errors? Yes c:gN/A

ACTION: Qualify the affected results according to the following requirements:

AQUEOUS LCS - Qualify as estimated (J), all sample results >IDL, for which the LCS %R falls
within the range 50-79% or >120%. Qualify as estimated (UJ), all sample results <IDL, for which
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the
LCS %R <50%.

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS %R is outside the
established control limits. Qualify as estimated (UJ), all sample results <IDL for which the LCS %R
are lower than the established control limits.

9. PERFORMANCE AUDIT ANALYSES

Are the performance audit sample results within
the acceptance limits?

ACTION: Note the results of the performance audit samples in the validation narrative.

10. DUPLICATE SAMPLE ANALYSIS

Are RPD values within the acceptance limits? 6J No

Action: Qualify the results for all associated samples of the same matrix as estimated (J) if the RPD
falls outside the acceptance limits.

11. FIELD DUPLICATE SAMPLES

Do RPD values exceed the -acceptance limits? Yes No

ACTION: Note the results of the field duplicate samples in the validation narrative.

12. FIELD SPLIT SAMPLES

Do RPD values exceed the acceptance limits? Yes No

ACTION: Note the results of the field split samples in the validation narrative.

A7-3

N/A

N/A

Yes No EZ



WHC-SD-EN-SPP-002, Rev. 1

13. ANALYTE QUANTITATION AND DETECTION LMITS

Have results been reported and calculated correctly?

Are instrument detection limits below the CRDL?

cE: No

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R).

14. OVERALL ASSESSMENT AND SUMMARY

Has the laboratory conducted the analysis in accordance
with the analytical SOW?

Were project specific data quality objectives met for
this analysis?

No

No

ACTION: Summarize all the data qualifications and complete the data validation narrative as
specified in Section 10.0 of the data validation requirements.

A7-4

Yes No

N/A

N/A

N/A(E )



/

HOLDING TIME SUMMARY - FORM B-I

SDG: /z/4r/W REVIEWER: DATE: f PAGE OFL

COMMENTS: J.4-Cd ,

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

reafl' tf/A, 3/? e/ _'//_/_ - / 2 g_____

_____,. - 'I /ti/ / 2-

____ - 5' 199/ / -1 - /
/9 v/ / / -25 cd

r____ /r/7/ l /2-

-- /- -f 7 f

_____ K //6/r/ J
7__ b V Le /t/ / /t _-

.4v6- I 'st |y 7

A/7<4' 12/,t I/
/>/6, V w4f//Z_..i

9

I



HOLDING TIME SUMMARY - FORM B-I

SDG:42'/'f REVIEWER: /-?/ 4 ~ DATE: J9 ,-C 4 c PAGELOF.2_

COMMENTS: <-seY /__
PREP. ANALYSIS

FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

tarL / t i//i a /c/ __/ - &/ ____

d/Wv _ /

___ e///|6 77ir
____rczs _/__/_/ | ___

__ _ _/n/ 19 __/

4//

C,,
0

CA
'U
'U

I
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4-2-1
INITIAL CALIBRATION VERIFICATION.

WET CHEMISTRY -

Westinghouse
Hanford Company

Oak Ridge K-25 Site
ib Name: Analytical Chemistry Department Contract:

)G#__BOOFH5

Analyte

_Alkalinity_
_Ammonia
_Bromide
-Chemical 02 Demand_
_Chloride IC

_ Conductivity_
_Dissolved Solids_
_Fluoride SIE_
_Nitrate
_Nitrate Nitrogen_
Nitrite_
Nitrite Nitrogen _

SOrtho Phosphate_
_Sulfate
Total Organic Carbon__
Total Organic Halides_
Turbidity_
pH

Units iBatch No.1 Initial Calibration

_Mg/ 1
_Mg/i_

-N/A
_Mg/i_
IMg/ _
unho/cm
_Mg/i__
_Mg/L
_Mg/L_
_N/A
_Mg/L_

_N/A__
_N/A__
_Mg/L
_Mg/l_
_ug/_

_91-13
91-09

91-18
91-42IA_
91-14
91-23
91-30

_91-42IA_

91-421A_

91-421A
_91-26D-
91-211_
91-22
91-39

True

_200__
_0.5_

_ 60 _
4.0-

2876
500
2.0_
5.0-

2.0_

5.0
100

9.0
.7.0_

Found

_208__
_0.5 _

61__
3.966_

2860
512

_ 2.0 _
4.955_

_2.01_

50.159
5.131

74.1
9.1

_ 7.01_

_104%
100%

101.7%
9.9.15%
_99.4%
102.4%
_100%
99.1%-

100.5%

_100%

100.1%

) y---

7 Z/<
rments:
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4-3-1

BLANKS
WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
"ab Name: Analytical Chemistry Department Contract: Hanford Company

DDG#: BOOFH5

Analyte

__Alkalinity_
Ammonia .

-Bromide
-Chemical 02 Demand-
_Chloride IC
Conductivity_

-Dissolved Solids_
Fluoride SIE
Nitrate
Nitrate Nitrogen _
Nitrite
Nitrite Nitrogen _

_Ortho Phosphate_
Sulfate

_ Total Organic Carbon_
_Total Organic Halides
__Turbidity
:pH

Batch No.

91-13
91-08

_N/A
91-18

91-42 IA_
___N/A

91-23
91-30

91-42 IA_
___N/A
91-42IA

N/A
N/A

91-42IA___
91-26D
91-211
91-22

N/A

Initial
Calibration

Blank

_<0.1
<1

<1

<1i

/Z

omtents:

-7
C-'

Units

_Mg/L_

Mg/L_
_Mg /L

_Mg/Li

_Mg!/L_
Mg/i_
_ug/l
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4-3-2
BLANKS .

WET CHEMISTRY

Oak Ridge K-25 Site Westinghouse
Lab Name: Analytical Chemistry Department Contract: Hanford Company

SDG#: ___BOOFH5

Analyte

- Alkalinity
_Ammonia
_Bromide
-Chemical 02 Demand-
Chloride IC

_Conductivity_
-Dissolved Solids_
Fluoride SIE_
Nitrate

__Nitrate Nitrogen_
Nitrite

__Nitrite Nitrogen_
Ortho Phosphate-
Sulfate
Total Organic Carbon__
Total Organic Halides_

-Turbidity
_pH

Batch No.

91-14
N/A
N/A

91-19
91-45 IA_ _

__N/A
91-23
91-35

91-451A__
N/A

91-45IA
N/A
N/A

91-45IA
91-26D

_91-21I1
91-22

N/A

Initial
Calibration

Blank

<1

_ _ .1
<1

<1

~z-

27t

Units

_Mg/L_

_Mg/L_
_Mg/L_

_Mg/L__
Mg/1

_ug/l
_NTU_

imments .



APPENDIX B

DATA VALIDATION DOCUMENTATION

SDG: BOOFH5



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

Data Package ID: -- 06F06 Laboratory: k'S
Data Validator / M -Date: awI - ( r .A 03

Analysis/Sample Identificatior/Matrix:

A)ho. (Bes I3 MAT -
Qs,-in 37, 1j vlt sI) )

232. I Boo F q/7 )

1. Completeness

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and
attach).

2. Calibration

2.1 Initial Calibration

Was instrument calibrated within specified time period or annually? A) OYKAPJ C
If NO, qualify all associated data as unusable (R).

Was each detector used for the associated data calibrated? (Y&NA)

If NO, qualify all associated data as unusable (R).

Are calibration standards NIST traceable or equivalent? (Y 9NA)

If NO, qualify all associated data as unusable (R).

Were calibration standards expired? (Y/N
If YES, qualify all associated data as unusable (R).

Comments/Qualified Results:

V c7' 1T d e Ae i &kUM. SErcwAx ac Y'J

ctt-, %ASs qtvc4 s D. pjC4Q A . A-f& rYut Lsch
,xucflW s K.. eJ4u+-VA dc&13 DcWhc~r Abu! CMe:

I



2.2 Continuing Calibration

Is check source identified by activity and radionuclides? (Y/N/6) (-S\AI u
If NO, qualify all associated data as estimated a).

Has check source been counted daily? (Y/N

If NO, qualify all associated data as unusable (R).

Are check source counts within ±3S control limits? (Y&
If NO, qualify all associated data as unusable (R).

Have background counts been performed at least weekly and before and after all field and

QC samples associated with the SDG7 (Y/N
If NO, qualify all associated results as unusable (R).

Are background counts within ±3S control limits? (Y/NA )
If NO, qualify all associated results as unusable (R).

Comments/Qualified Results:

D,\S'/) D~ I7;6 h UK-

2



3. Blanks

Have reagent/method/field blanks been analyzed with the SDG? (Y NA) RC) IM e±A

If NO, qualify all results >LLD as estimated (J).

Are positive results reported in the reagent/method/field blanks? (Y/W

If YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results

<10X the blank value but greater than the MDA as estimated ().

Can blank results be verified/calculated properly? (Y6NA):

Comments/Notes/Qualified Results--

dCkQRvuv4zl4 cck. L,-Ak4~ A*-ev '--AMPS rAf r

OS--3 LLo 4

RQ9 -4C)

3



4. Detection Limits and Sample Results

Can LLDs and MDAs be verified? (Y&NA) QMMQM )

If NO, qualify all results as estimated detects (J) or estimated nondetects (LJ).

Do reported results meet the detection limit requirements? (Y/N/NA) QcMAMM 4

Note discrepancies in the validation report narrative under representativeness.

Can reported results be verified? (Y/&NA)L QalVl (>
If NO, note missing data in the validation report. Correct results on the photocopied report

forms and * ude in the validation report.

COT r iotes/Qualified Results-

G MS . LAM ica;TA- b, U~i1",J 04 An-r - Ire

g2m 
q- A- -FI

P -) I. " It

rtn' r-rm-Thor-~4@-44t T~ce%- A
?.. (e.su

Cf~PbUC2g 4O2flf5

4

§i M A5s cve viA n f r V



5. Radiometric and Gravimetric Yields

Were spikes racers/chemical yields analyzed in each SDG and/or sample as appropriate for

the ana ytical method? (YCNA) (YTvV\41WIY (1>

If NO or if inappropriate tracers were used qualify associated results as unusable (R).

Was a field blank used for the spike/tracer/chenical yield analysis? (Y'NA)
If YES, note in the validation narrative.

Is spike/tracer/chemical yield recovery within the limits of 30-105% for sample results <4X the

spike activityyi/NA)

Verify the spike recoveries and qualify associated results as follows:

%R: <30% 30-105% >105% >115%

<LLD R acceptable UIJ R

>LLD R acceptable J R

Comments/Notes/Qualified Results:

('ox!~%15 Of.olorvl0VVr?>I4

5



6. Duplicate Samples and Analyses

Has at least one duplicate analysis been performed for every

10 samples in the SDG? (Y4N A) ocrv)An\twz4
If NO, qualify all associated results as estimated (J).

Has the field blank been used for duplicate or MS/MSD analysis? (Y/NA)

Are RPD valus e35% for results >5X the LLD and within ±2X the LLD for results <5X the

LLD? (Y 0 A) @-CYIA/\IV\~t LZ

If NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results

>LLD as estimated detects (J).

Comments/Notes/Qualified Results:

23 - ~ c -Z 2'vvaS si g ., e

@> M k ~'mlkh ie nce.P QbCmz'f -(tle -- 1 \wvfi4 lot
E2 Ort>9 r ,Qma

6



7. Laboratory Control Samples

Are LCS results within the control limits of 80-120% (Y/ A):.
If NO, qualify results as follows:

%R: <50% 50-79% >120% -

>+(-ox 94CTZ~

Results < LLD: R UJ R
Results > LLD: R J . R

Has at least one LCS been analyzed with the SDG? (9NA):,

If NO, qualify all associated results as estimated ().
Comments/Notes/Qualified Results:

7:T v-C

Gh- k

'I

g

CI- C7 ,

q7% 1
19,C(6

U

-H-- W~Tr

R

IFC5'-10 -q3

L/

7



8. Holding Times

Have all samples/analyses been completed within 5 half-lives or 180 days, whichever comes

first? (YVNA): % -ra %PAW
If NO, qualify all associated results >LLD as estimated detects (J) and all associated results

<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all

associated results as unusable (R).

Comments/Notes/Qualified Results:

GcC144 S oiyxfs
2-22-fl

I' 5~QS

12t (1
R-2

I
AT

1-30

I -n 
0 C1 /-f

G -_. 1
[4-?/

RU' 2A/C

&-7J-A I
t-3 i
5-3' /

S-?3 \

c-ftc24'

C-3o-c f

V/341

526

-3h

rna

.k'%3

8

A6
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9. Method Specific and Other Quality Control

9.1 Gas Proportional Counters

Are field and QC sample preparations outside the range of the self absorption curves?

(Y/N AJ: Cv eN
If YES, qualify all associated data as estimated (J).

Are initial detector efficiencies <20%? (Y A)
If YES, qualify all associated data as unusable (R).

Have statistical tests been performed routinely (at least weekly)? (Y/N :

If NO, qualify all associated data as estimated W).

Have stability verifications been performed after each gas change?

If NO, qualify all associated data as estimated 0).
Comments/Notes/Qualified Results:

<t-y-nr t 4JQ\AUA

9
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9.2 Alpha Spectroscopy

Has detector system been calibrated across the energy range of interest? (Y/W): Ceolv t (
If NO, qualify all results as unusable (R).

Is detector resolution adequate to identify each peak centroid? (Ybh.

If NO or if resolution cannot be determined, qualify all results as unusable (A).

Is resolution at least 20 keV FWHM? (Y/N/ 4 t

If NO, qualify all results as estimated ().
Do check source efficiencies agree within 5% of initial calibration efficiencies or are they

within the control limits or ±3S of the mean? (Y/N

If NO, qualify all associated results as unusa (R).

Was each sample spiked with a tracer? (Y/N44:

If NO, qualify all associated results as unusable (R).

Are tracer recoveries within the control limits of 30 to 165%? (Y/N/3:

If NO, qualify all results as follows:

%R: <30% 30-105% >105% >115%

Results <LLD: R acceptable UJ R
Results >LLD: R acceptable J R

Comments/Notes/Qualified Results:

0. -\s- w~i-tV. c - uVs+Je 6W&

10



9.3 Gamma Spectroscopy

Does efficiency calibration approximate a smooth semi-log curve? (YAW14
If NO, qualify all results as unusable (R).

Have geometry or matrix factors been accounted for in all analyses? YN4 :

If NO, qualify all associated results as unusable (R).

Does the detector calibration cover the energy range of interest and at least

0 to 2 MeV? (Yw ): -
If NO, qualify all results outside the energy range as unusable (R).

Is resolution of the detector system adequate and less than 5 FWHM? (Y :

If NO, qualify all results as estimated J).

Comments/Notes/Qualified Results:

11



9.4 Alpha Emitting Radium Isotopes
Have single radium isotopes (Ra-223, Ra-224, Ra-226) been reported? A): .' en± IL S r-

If YES, qualify all results attributed to a single radium isotope as estimated (J) if the

contribution to the total from individual isotopes is unknown.

Can time from sample precipitation to counting be verified? (Y4 A): ?fxt A34 A 44 0 1 6 Ile.
If NO, qualify all associated results >MDA as estimated (J).

Have barium interferences been identified and accounted for? (Y/N/ 6 3:

If NO, qualify all associated results with elevated barium levels as estimated (J).

Has counting efficiency for Ra-226 been determined for each SDG? (Y/N )
If NO, qualify all associated results as unusable (R).

Have blanks been analyzed with each group to check for possible radium contamination in

the reagents? (YO A): qc 9 3
If NO, qualify all associated results as estimated (J).

Are LCS recoveries with the control limits listed below? (YONA): g 7
If no, qualify sample results as follows:

<50% 50-69% 70-120% >120%

Results <MDA R UJ Acceptable R
Results >MDA R J Acceptable R

If sample was preserved at collection has analysis been completed

lives? A): %0 Vx e pces i/w ct4K~rs
If NO, qualify results >LLD as estimated detects (J) and results <
detects (UJ).

within 180 days or 5 half-

LL as.stitea noe :
LLD as estimated non-

If samples were not preserved, were samples received within 5 days of

sampling? (Y/N/NA):

* Were samples preserved at the laboratory upon receipt? (Y/INNA):

* Were samples held after preservation for at least 16 days? (YIN/NA):

If NO, to any of the above, qualify associated sample results as estimated (J).

Comments/Notes/Qualified Results:

12



9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting

Is calibration data present and can it be associated with the samples? (Y4NA):

If NO, qualify associated sample results as unusable (R).

Was the counting system calibrated each day that samples were analyzed? (Y/N/ :

If NO, qualify associated results as estimated (J).

Was the counting system calibrated after replacing the scintillation cell? (Y/Nit :

If NO, qualify associated results as estimated (J) if the cell has a previously determined

calibration constant and unusable (R) if no constant is available for the replacement cell.

Were blanks an*zed with each sample group to check for radium contamination

in reagents? (YO A):

If NO, qualify associated results as estimated 0).
If sample was preserved at collection has analysis been completed within 180 days or 5 half-

lives? /N/NA): CCYv\V &t't- (D)
If NO, qualify results >LLD as estimated detects 0) and results < LLD as estimated non-

detects (UJ).

If samples were not preserved, were sa es received within 5 days of

sampling? (Y/N/NA):

. Were samples pres'erved at the laboratory upon receipt? (Y/N/NA):

* Were samples yld after preservation for at least 16 days? (Y/N/NA):

If NO, to any of the above, qualify associated sample results as estimated 0).
Comments/Notes/Qualified Results:

J i

13
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9.6 Tritium Analysis by Liquid Scintillation Counting

Do calibration standard matrices match the sample matrices? (Y1'V679: o@ W V A(\

If NO, qualify associated results as estimated (J).

Has at least one calibration standard been processed with the samples YN ):

If NO, qualify results associated with runs lacking calibration standards as unusable (R).

Have results for counting efficiency determination been provided? (Y/R4N

If NO, qualify all associated results as unusable (R).

Do tritium levels in the blanks exceed the MDA? (Y/N )

If YES, qualify associated results less than lOX the background tritium level (blanks) as

estimated ().
Have blanks been a, lyzed with each sample run to check for potential contamination in the

chemical reagents? /NA):

If NO, qualify associated results as estimated ().
Comments/Notes/Qualified Results:

04, n .fQ P.' @" I 10tV zi

14
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9.7 Fluorometric Analysis of Uranium

Has the laboratory provided evidence that cation and anion interferences are negligible for

the matrix or that matrix interferences have been accounted for? (Y/ 0( M U

If NO, qualify associated results as estimated (J).
Has the laboratory provided a description of the method of fusion standardization or

provided data supporting fusion standardization? (Y/W&:

If NO, qualify associated results as estimated (3).
Was calibration performed immediately prior to sample analysis? (Y/ :

If NO, qualify associated results as estimated (J).
Conments/Notes/Qualified Results:

/nf1A tmI A' -I (A J \ va-F-
C>', Y(,W nx-wd- R4EAVIC+ hV) '\ k~i
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Comments/Notes/Qualified Results:,

*2 g
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GAS PROPORTIONAL COUNTERS
LOW BACKGROUND BETA COUNTERS

Data Package ID:

Analysis:

A.0 Completeness Checklist

%<bct FP- £
cats K' A £ oO C qg

Analysis Results

Results Report for Sample Analyses and Reanalyses
Raw Data (Counting Logs, Printouts, Notebook Pages)

-- ! Calculation Sheets
Sample Identifications

X' Detector Identification
Analysis Date and Initials of Analyst

-' Amounts of Samples Prepared or Counted
/A- Weights of Solids Counted

M/p

Initial and Continuine Calibration

Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclide,
Certification, Expiration Date, and Activity
Amount of Check Standard Used
Raw Data including Counts and Count Duration for Standards
Weights of Preparations
Efficiencies
Weights of Carriers Added, If Applicable
Results of Statistical Tests Used to Evaluate Instrument Reliability and Efficiency
Checks
Raw Data of Background Counts and Count Duration
Results of Statistical Test Used to Evaluate Instrument Background
Control Limits fo Check Source and Background Counts

Blanks

Detector Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used in Blank

Radiometric and Gravimetric Yields

4'
i/A

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers Used
Weights of Precipitates or Solids Counted
Calculated Recoveries

A-i

X /
</
>C
X



PLinhcates

K Detector Identification
V Date of Analysis

5e Aliquots of Samples
tL/A Weights of Solids Counted
X Count Durations
V Sample Identifications

' Calculated Precision

Laboratory Control Samples

X /Detector Identification
V/ Date of Analysis

X Calculation of Recoveries
v' Results of Analyses

Comments/Qualified Results:

A'n S Cvpf,

A-2



Data Package ID:

Analysis:

B.0 Completeness Checklist

ALPHA SPECTROSCOPY

F4n S
P0 r F2 q 5

Analysis Results

Results Report for Sample Analyses and Reanalyses
..Z Raw Data (Spectra, Printouts, Notebook Pages)4' -Calculation Sheets

4 ' Sample Identifications
:]T, Detector Identification

Analysis Date and Initials of Analyst
>< Amounts of Samples Counted (Precipitated or Deposited)

-Ye,-,

N/A -f tt* A Plc(eC0

Initial and Contiuine Calibration

-K

-x
Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclide,
Certification, Expiration Date, and Activity
Amount of (Check) Standard Used
Raw Data including Spectra or Counts per Channel
Kev/channel
Count Duration for Standards
Efficiencies
Raw Data of Background Counts, Dates Counted, and Duration of Counts

Blanks

>< /Detector Identification
V/ Date of Analysis

y MDA of Method
.Z Amounts of Reagents Used in Blank

Duplicates

X . Detector Identification
P Date of Analysis

Amounts of Samples Counted
Xyt/Count Durations

Sample Identifications
.. Calculated Precision

Radiometric and Gravimetric Yields

X Amounts (Volumes, Concentrations, Activity) or Spikes, Tracers, or Carriers Used
Vj NIST Traceability of Spikes, Tracers or Carriers

Weights of Precipitates or Solids Counted
X Calculated Recoveries

B-1



Laboratory Control SaMRles

K Detector Identification
7'Date of Analysis

) . Calculation of Recoveries
' Results of Analyses

Comments/Qualified Results:

A,)( ('t0'L' -f-si~

B-2



GAMMA SPECTROSCOPY

Data Package ID:

C.0 Completeness Checklist

Analysis Results c - No

/Results Report for Sample Analyses and Reanalyses A 3-
SL Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) AP0kbJo
S-.Calculation Sheets

Sample Identifications
Detector Identification and Counting Position

&.Analysis Date and Initials of Analyst
7 Amounts of Samples Counted

Initial and Continuinm Calibratinn

Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclides,
Certification, Expiration Date, and Activity
Amount of (Check) Standard Used
Raw Data including Counts and Count Duration for Standards
Efficiencies and/or Geometry and Matrix Factors
Raw Data of Background Counts, Count Dates, and Duration of Counts
KeV/Channel
FWHM

Blanks

V

It

Detector Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used in Blank
Raw Data

Duplicates

JQ Detector Identification
. Date of Analysisf Amounts of Samples

Count Durations
Sample Identifications

.s Results of Analyses and Calculated Precision
.. Raw Data

Radiometric and Gravimetric Yields

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used
Weights of Precipitates or Solids Counted
Calculated Recoveries

C-1

)(
i
)
/
\
/
(

4/



Laboratory Control Samples

etector Identification
_ Date of Analysis

Calculation of Recoveries
Results of Analyses

Comments/Qualified Results:.-' ________________________

Mul V Ap_____

C-2



ALPHA EMITTING RADIUM ISOTOPES
USING SCINTILLATION COUNTING

Data Package ID: @00 F G
Analysis:

D.0 Completeness Checklist

Analysis Results

Results Report for Sample Analyses and Reanalyses
Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration
Calculation Sheets
Sample Identifications
Detector Identification and Counting Precision
Analysis Date and Analyst Initials
Sample Weight

Initial and Continuing Instrument Calibration

Detector Identification
Calibration Dates and Analyst Initials
Identification of Calibration Standards including Radionuclides, Certification, Issue or
Expiration Date and Activity
Amount of Standard Used for Calibration

- Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration)
Routine Control Charts

Blanks

Detector Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used
Lot Numbers of Reagents Used
Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration)

Duplicates

Detector Identification
Date of Analysis
Sample Weight
Amount of Spike for Spiked Duplicates
Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

D-1



Radiometric and Gravimetric Yields

Amount of Spike Used for Spiked Samples
Amount of Radium Standard Used for Radiometric Yield Determination
NIST Certification for Radium Standards
Calculated Radiometric Yield
Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination
Calculated Gravimetric Yields

Laboratory Control Samles

Sample Identification
Detector Identification
Date of Analysis
Calculated Recoveries
Results of Analyses
Sample Weight

Comments/Qualified Results:

. D-2



RADIUM-226 ANALYSIS USING
SCINTILLATION (LUCAS) CELL COUNTING

Data Package ID: Y3O F N-

E.0 Completeness Checklist

Analysis Results

Results Reports for Sample Analyses and Reanalyses
Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration)
Calculation Sheets
Sample Identifications
Scintillation (Lucas) Cell Identification
Analysis Date and Analyst Initials
Amounts of Samples Counted
Sample Weight or Volume

Initial and Continuing Instrument Calibration

Scintillation (Lucas) Cell Identification
Calibration Dates and Analyst Initials
Identification of Calibration Standards Including Radionuclides, Certification, Issue or
Expiration Date and Activity
Amount of Standard Used for Calibration
Rad Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration
Routine Control Charts

Blanks

Scintillation (Lucas) Cell Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used
Lot Numbers of Reagents Used
Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

Duplicates

Scintillation (Lucas) Cell Identification
Date of Analysis
Sample Weight
Amount of Spike for Spiked Duplicates
Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

E-d



Radiometric and Gravimetric Yields

Amount of Spike Used for Spiked Samples
Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination
Calculated Gravimetric Yields

Laboratory Control Samples

Sample Identification
Scintillation (Lucas) Cell Identification
Date of Analysis
Calculated Recoveries
Results of Analyses

Comments/Qualified Results:

E-2



TRITIUM ANALYSIS USING
LIQUID SCINTILLATION COUNTING

Data Package ID: BO6

F.0 Completeness Checklist

Analysis Results K

/ Results Report for Sample Analyses and Reanalyses Irt3 aft
X' Raw Data (Gross Counts, Count Duration, Background Count, and Background Count

Duration)
~x Calculation Sheets
/ Sample Identifications

.. Instrument Identification
/ Analysis Date and Analyst Initials
L Sample Weight

Initial and Continuing Instrument Calibration

{ Instrument Identification
W Identification of Calibration Standards including Radionuclides, Certification, Issue or

Expiration Date and Activity
) Raw Data (Gross Counts, Count Duration, Background Count, and Background Count

Duration)
Counting Efficiency Determination Method and Results

X . Quench Correction Method

Blanks

X,(Anstrument Identification
X -r'--Date of Analysis

MDA of Method
s Amounts of Reagents Used±' Lot Numbers of Reagents Used

Raw Data (Gross Counts, Count Duration, Background Count, Background Count
Duration)

.Z Tritium Levels in Background Water

Duplicates

) 2 Instrument Identification
Date of Analysis

.Z Amounts of Samples
Amount of Spike for Spiked Duplicates

' Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

F-I



Data Package ID:.

FLUOROMETRIC ANALYSIS OF URANIUM

iBoo Fl4E
G.0 Completeness Checklist

Analysis Results

Results Report for Sample Analyses and Reanalyses
> Raw Data (Fluorometer Readings, Notebook Pages, etc.)
Y -4Calculation Sheets

mple Identifications
X- . ,,-instrument Identification

/ tAnalysis Date and Analyst Initials
t/ Sample Weight

Initial and Continuing- Instrument Calibration

j - v- C

N/- l 1&40(I'

V strument Identification
V libration Dates and Analyse Initials

2eldentification of Calibration Standards including Certification, Expiration Date and
neentration

Amount of Standards Used for Calibration
Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Blanks

3 X a strument Identification
Date of Analysis3,41A of Method

>~ Amounts of Reagents Used
z ~ot Numbers of Reagents Used

x: Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Duplicates

X

Al 3-

Instrument Identification
Date of Analysis
Amounts of Samples
Amount of Spike for Spiked Duplicates
Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Gravimetric Yields

Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination

. Calculated Gravimetric Yields

G-1



Laboratory Control Samples

Sample Identification
Instrument Identification
Date of Analysis
Calculated Recoveries

3 Results of Analyses

Comments/Qualified Results:

kjoOCVvklr sit IC

G-2



2.12-
Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 23-MAR-1992 13:58
Results of Analyses

AnaLiS ID:
Customer:

Date Sampled:
Sampled By:

Material Description:
Program Manager:

910403-102
KESSNER/UTCHER
27-MAR-1991

Project: 0132 001C

WATER
DL AISURGEY C# 28912

Custamer Saimple ID:
- Requisition NUater:
Date Sample Received:

Date Sample Completed:
Date Sample Approved:
E) : Result has been Corrected for Spike

Limit
rocedure No. Analysis Result 0 Qual of Error

*"** Radiochemistry Laboratory ***

C-134 Cesium-137
C-134 Cobalt-60
PA-900.0 Alpha Activity
PA-900.0 Beta Activity
PA-903.0 Radium
PA-905.0 Tritium
PA-906.0 Strontium
HA-485 Uranium Alpha Activity
P-1628 Technetium-99
P-1635 Plutoni um
P-1635 Plutonium-238
P-1635 Plutonium-239

2.44 j +/-
1.20E1 +

5.88E2 Pt +1-

37z- -. 19 9t +-
4.1E3 .1.+-

0.44 +/- -
0.82 1: /-

3.62E3. +/-
NA +/-

/,f'. re0.*-f +/-

3.7
3.6E0
1.4
15.1
.37w
6.IE2
0.8
2.0
1.6E3

1.5
1.S

Units Analyst

pCi/L
pCi/L
pCi/L
pCI/L
pCi/L
pCi/L
pCi/L
pCI/L
pCi/L
pCi/L
pCi/L
pCi/L

900028
DK MANN
900028
900028
OS VAUGHN
DS VAUGHN
VS ARMSTRONG
900028
900028
900028
900028
900028

ate Extracted
ample Volume Extracted
xtraction Method
xtraction Solvent
xtraction Cleanup
inal Volume of Extract
ssociated Blank

(mL) =

(mL) =

7
= 7-APR-1991

1000.0
Separatory Funnel
Methylene Chloride
Sodium Sulfate
1.0
910408-252

10 .-- 4

rep (Pest- CLP)

ate Extracted
--Le Volume Extracted
rtraction Method
,traction Solvent
-traction cleanup
inaL Volume of Extract
'sociated Blank

(mL)

Replicate Results of Analysis

.alysis

Technetium-99

7-APR-1991
1000.0
Separatory Funnel
Methylene Chloride
Sodium Sulfate
10.0
910408-150

Results

3.62E3

Replicate
Results

4.6E3

B00FH5

31-MAR-1991
19-PAR-1992

QA
File Ktber

EN-523

ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
EMV-523
ENV-523
ENV-523
ENV-523
ENV-523

D (BNA- CLP)

Date
Corpleted

7-JUN-1991

23-MAY-1991
23-MAY-199M
4-MAY-1991
4-MAY-1991
6-FEB-1992

30-MAY-1991
16-KAY-1991
30-AY-1991
30-AY-1991
30-AY-1991

RPD

23.8



P :ke Recovery Data 13
Unspike Amount Spike AMOInt Percent

vLysis Result Spike Result Units Recovered Recovered

**** UnKnown Lab ***** -

fANIDE 0.017 0.10 0.13 mu/L 0.11 113.0
-UTONILN4-238 21306 18400 pCi/L 18400. 86.4
.UTONIIM-239 21306 18400 pCi/L 18400. 86.4
)TAL ORGANIC CARBON (TOC) 0 5 4 mg/L 4. 80.0
ZANItM ALPHA ACTIVITY 0.82 675 648 pCi/L 647. 95.9



14.
Oak Ridge K-25 Site Date Printed:

Analytical Chemistry Department 23-MAR-1992 13:58
Results of Analyses

AnaLIS ID:
Customer:

Date Sampled:
Sampied By:

910408-029
KESSNER/BUTCHER
3-APR-1991

Project: G132 COIC

Material Description: WATER
Program Manager: DL AMBURGEY (0 28912

ocedure No. Analysis Result 0 CuaL

**** Radiochemistry Laboratory
.- 134 Cesium-137
-134 CobaLt-60
A-900.0 Alpha Activity
A-900.0 Beta Activity
A-903.0 Radium
A-905.0 Tritium
A-906.0 Strontium
A-485 Uranium Alpha Activity
-1628 Techneti um-99
-1635 Plutonium
-1635 Plutonium-238
-1635 Ptutonium-239

0.93 P#
153E1 IZt

2.49
5.42E2 1

45 ;q .- 34-q +e
4.2E3 i>1A-

1.35 tZt
/4 .ooy4

3.53E3IZ -
NA

/ 5 0.07 o
0.87 FK*

Customer Saple ID:
- Requisition NMuber:

Date Sample Received:
Date Sample Completed:

00 F94

5-APR-1991
19-MAR-1992

Date Simple Approved:
[] : Result has been Corrected for Spike

Limit
of Error

+-/-

+/-

+/-
+4/-

+/-
+/-
+/-
+/-
+/-

3.3
3.5E0
1.4 :
14.5

.34
6.2E2
0.9
1.96
1.6E3

1.5
1.2

Units Analyst

pCf/L
pCi/t
pCi/L
PCi/L
pCi/L
pCI/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L
pCi/L

900028
DK MANN
900028
900028
DS VAUGHN
DS VAUGHN
VS ARMSTRDNG
900028
900028
900028
900028
900028

GA
File Number

ENV-523

ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523
ENV-523

te Extracted
mpLe Volume Extracted
traction Method
traction Solvent
traction Cleanup
nal Volume of Extract
sociated Blank

-6
= 11-APR-1991

(mL) = 1000
= Separatory Funnel

- Methylene Chloride
= Sodium Sulfate

(mL) r 1.0
= 910411-095

ep (Pest- CLP)

te Extracted
IpLe Volume Extracted
traction Method
traction Solvent
traction Cleanup
ial Volume of Extract
sociated Blank

- 9-APR-1991
(mL) n 1000

(mL) *

- ,4t$ ~XZ~cP~a~4&c4
- r ~ sZ

A"

~

- ~ .r.s~
Separatory Funnel
Methylene Chloride
Sodium Sulfate
10.0
910409-040

epLicate Results of Analysis

natysis

Jranium Alpha Activity
-Lutonium-238

Replicate
Results Results

0.00 0
0.00 0

(BNA- CLP)

Date
Completed

7-JUN-1991

23-MAY-1991
23-MAY-1991

4-MAY-1991
4-MAY-1991
6-FEB-1992

30-MAY-1991
16-MAY-1991
30-MAY-1991
30-MAY-1991
30-MAY-1991

RPD

0.0
0.0



Spike Recovery Data - 15
Unspike Amount Spike Amount Percent

tysis Result Spike Result Units Recovered Recovered

* UnKnown Lab ****
CYANIDE 0.038 0.1 0.147 mg/L 0.109 109.0
TECHNETILIM-99 3.53E3 12420 16600 pCi/L 13070. 105.2



APPENDIX C

DATA VALIDATION DOCUMENTATION

SDG: B00J75



RADIOCHEMISTRY DATA VALIDATION CHECKLIST
~- , It ,7-

Data Package ID: b -AU J Laboratory: -2t

Data Validator: fDate: .F;rvl

Analysis/Sample Identification/Matrix:

Alb CA ear / o T 7,sA /Solc /hfji a44e DA

-m RZ g/ / i2COT A

SrA C / / / ivS i

1. Completeness

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and
attach).

2. Calibration

2.1 Initial Calibration

Was instrument calibrated within specified time period or annually? (Y( A) (30iM
If NO, qualify all associated data as unusable (R).

Was each detector used for the associated data calibrated? (YJA

If NO, qualify all associated data as unusable (R).

Are calibration standards NIST traceable or equivalent? (Y NA)

If NO, qualify all associated data as unusable (R).

Were calibration standards expired? (YN/NA) v

If YES, qualify all associated data as unusable (R).

Comments/Qualified Results:
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2.2 Continuing Calibration

Is check source identified by activity and radionuclides? (Y,&NA) A 4
If NO, qualify all associated data as estimated (I).

Has check source been counted daily? (Y&t/NA)
If NO, qualify all associated data as unusable (R).

Are check source counts within ±3S control limits? (Y NA)

If NO, qualify all associated data as unusable (R).

Have background counts been performed at least weekly and before and after HI field and

QC samples associated with the SDG? (Y/&NA)
If NO, qualify all associated results as unusable (R).

Are background counts within ±3S control limits? (Y/NA) s ,

If NO, qualify all associated results as unusable (R).

Comments/Qualified Results:

C ~ ~ ~ ~~~~~~~J % C PkcyeQ'AL ~vv~6Cui(S~~ tt tt.oifne
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3. Blanks

Have reagent/method/field blanks been analyzed with the SDG? O4rA) Q2YMfIA (D
If Nb, qualify all results >LLD as estimated (J).
Are positive results reported in the reagent/method/field blanks? (Y/NJA)
If YES, qualify positive results less than the MDA ~as nondetects (U). Qualify sample results

<lOX the blank value but greater than the MDA as estimated C).
Can blank results be verified/calculated properly?(Y/N :
CommentWNotes/Qualified Results:

n; v4 d Hnx' A.! Lkjc-d -,4 & ,~
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4. Detection Limits and Sample Results

Can LLDs and MDAs be verified? (Y&NA) 0CWVkVXAt 4)
If NO, qualify all results as estimated detects (J) or estimated nondetects (UJ).

Do reported results meet the detection limit requirements? (YNA) ' I A d 0)
Note discrepancies in the validation report narrative under representativeness.

Can reported results be verified? (YNA) 0WA\V / &A "

If NO, note missing data in the validation report. Correct results on the photocopied report

forms and include in the validation report.

Comments/Notes/Qualified Results:
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5. Radiometric and Gravimetric Yields

Were sp/tracers/chemical yields analyzed in each SDG and/or sample as appropriate for

the analytical method? ON/NA) 3cv\ $4 Pv

If NO or if inappropriate tracers were used qualify associated results as unusable (R).

Was a field blank used for the spike/tracer/chemical yield analysis? (Y/NA)

If YES, note in the validation narrative.

Is spike/tracer/chemical yield recovery within the limits of 30-105% for sample results <4X the

spike activity? (Y/NA) C flM ti ev 4 >
Verify the spike recoveries and qualify associated results as follows: vIt
%R: <SO% 30-105% >105% >115%

<LLD R acceptable UJ R

>LLD R acceptable J R

Comments/Notes/Qualified Results:
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ACCURACY & PRECISION DATA 18-Jan-93 PAGE 1

FILENAME: MS-K25.WKI

SAMPLE RPT Ms MSD MS MSD
ANLYS. HEIS # RESULT Rslt Rslt RLIt SPK %REC. %REC. RPD

TC-99 B00J75 0.00 -1.54 337 327 301 112 109 3
SR-90 B00J75 1.31 1.31 21300 18200 24228 88 75 16
GR-A B00J75 1.26 1.26 1400 1520 1628 86 93 8
GR-B B00J75 5.97 5.97 1790 1840 1628 110 113 3
Cr137 B00375 2.93 2.93 NA NA NA NA NA NA
Pu-238 300275 0.0258 0.0258 0.135 0.173 NA NA NA 25
Pu-238/239 B00J75 -0.0258 -0.0258 11.00 11.20 12.79 86 88 2
tot-U B00J75 0.37 0.366 35.5 37.9 40.56 87 93 7



6. Duplicate Samples and Analyses

Has at least one duplicat analysis been performed for every

10 samples in the SDG? "A)

If NO, qualify all associated results as estimated 0).-

Has the field blank been used for duplicate or MS/MSD analysis? (Y A
Are RP valus 135% for results >SX the LLD and within ±2X the LLD for results <5X the

LLD? N/NA) COW \ V J/\1b L 7
If NO, qualify associated results <LLD as estimated nondetects (Uj) and all associated results

>LLD as estimated detects (J).
Comments/Notes/Qualified Results: NI IS

II C a
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7. Laboratory Control Samples

Are LCS results within the control limits of 80-120% (Yk9'A):

If NO, qualify results as follows:

<50% 50-79% >120%

Results < LLD: R UJ R
Results > LLD: R J R

Has at least one LCS been analyzed with the SDG? 4yIWNA):
If NO, qualify all associated results as estimated (J).

Comments/Notes/Qualified Results:
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8. Holding Times

Have a samples/analses been completed within 5 half-lives or 180 days, whichever comes

firA): cea d0ci teiv,
If NO, qualify all associated results >LLD as estimated detects 0) and all associated results

<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all

associated results as unusable (R).

Comments/Notes/Qualified Results:

& < 92 7
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9. Method Specific and Other Quality Control

9.1 Gas Proportional Counters

Are field and QC sample preparations outside the range of the self absorption curves?

(Y/N/4A5' oW14VPkIA ii)
If YES, qualify all associated data as estimated (J).

Are initial detector efficiencies <20%? (Y/NA -

If YES, qualify all associated data as unusable (R).

Have statistical tests been performed routinely (at least weekly)? (Y/I

If NO, qualify all associated data as estimated (1).

Have stability verifications been performed after each gas change? (Y/N :

If NO, qualify all associated data as estimated (J).

Comments/Notes/Qualified Results:

ii ma& cv [ t . 4-J,
I ED
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9.2 Alpha Spectroscopy

Has detector system been calibrated across the energy range of Interest? (Y/N :

If NO, qualify all results as unusable (R).

Is detector resolution adequate to identify each peak centroid? (Yf/)
If NO or if resolution cannot be determined, qualify-all results as unusable (R).

Is resolution at least 20 keV FWHM? (Y/NI

If NO, qualify all results as estimated 0).
Do check source efficiencies agree within 5% of initial calibration efficiencies or are they

within the control limits or ±3S of the mean? (Y/N

If NO, qualify all associated results as unusable (R).

Was each sample spiked with a tracer? (Y/N :

If NO, qualify all associated results as unusable (R).

Are tracer recoveries within the control limits of 30 to 165%? (Y/N/AJ

If NO, qualify all results as follows:

9cR: <30% 30-105% >105% >115%

Results <LLD: R acceptable UJ R
Results >LLD: R acceptable J R

Comments.'Notes/Qualified Results:

6f) All t'n +-s C2a(/l1iH e 1@C
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9.3 Gamma Spectroscopy ,

Does efficiency calibration approximate a smooth semi-log curve? (Y/ :

If NO, qualify all results as unusable (R).

Have geometry or matrix factors been accounted for in all analyses? YN

If NO, qualify all associated results as unusable (R).

Does the detector calibration cover the energy range of interest and at least

0 to 2 MeV?(YNI-

If NO, qualify all results outside the energy range as unusable (R).

Is resolution of the detector system adequate and less than 5 FWHM? (Y/N/A:

If NO, qualify all results as estimated C).
Comments/Notes/Qualified Results:

I! 04 Ct V O &
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9.4 Alpha Emitting Radium Isotopes

Have single radium isotopes (Ra-223, Ra-224, Ra-226) been reported? A):
If YES, qualify all results attributed to a single radium isotope as es ted C) if the
contribution to the total from individual isotopes is unknown.

Can time from sample precipitation to counting be verified? (Y/N/NA):

If NO, qualify all associated results >MDA as estimated (J).
Have barium interferences been identified and accounted for? (Y/NINA):
If NO, qualify all associated results with elevated bariumievels as estimated J).
Has counting efficiency for Ra-226 been determined for each SDG? (Y/NINA):
If NO, qualify all associated results as unusable (R).
Have blanks been analyzed with each group to check for possible radium contamination in
the reagents? (Y/N/NA):

If NO, qualify all associated results as estimated J).
Are LCS recoveries with the control limits listed below? (Y/N/NA):
If no, qualify sample results as follows:

<50% 50-69% 702-0% t120%

Results <MDA R UJ Acceptable R
Results >MDA R i Acceptable R
If sample was preserved at collection has analysis been completed within 180 days or 5 half-
lives? (Y/N/NA):

If NO, qualify results >LLD as estimated detects (J) and results < LLD as estimated non-
detects (UJ).

If samples were not preserved, were samples received within 5 days of
sampling? (Y/N/NA):

* Were samples preserved at the laboratory upon receipt? (Y/N/NA):
* Were samples held after pres rvation for at least 16 days? (YIN/NA):

If NO, to any of the above, qualify associated sample results as estimated C).
Comments/Notes/Qualified Results: .1

1'

A-
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9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Count' g
Is calibration data present and can it be associated with the samples? (Y/N/NA):
If NO, qualify associated sample results as unusable (R).

Was the counting system calibrated each day that-sam es were analyzed? (Y/N/NA):
If NO, qualify associated results as estimated (J).

Was the counting system calibrated after replacin the scintillation cell? (Y/N/NA):
If NO, qualify associated results as estimated [),if the cell has a previously determined

calibration constant and unusable (R) if no co tant is available for the replacement cell.

Were blanks analyzed with each sample gro to check for radium contamination

in reagents? (YIN/NA):

If NO, qualify associated results as estimated

If sample was preserved at collection has analysis been completed within 180 days or 5 half-
lives? (Y/N/NA):

If NO, qualify results >LLD as estimated detects () and results < LLD as estimated non-

detects (Uj).

If samples were not preserved, were samples received within 5 days of
sampling? (Y/N/NA):

-- Were samples preserved at the laboratory upon receipt? (Y/N/NA):

* Were samples held after preservation for at least 16 days? (Y/N/NA):
If NO, to any of the above, qualify associated sample results as estimated (J).
Comments/Notes/Qualified Results:

13



9.6 Tritium Analysis by Liquid Scintillation Counting

Do calibration standard matrices match the sample mat ces? (Y/N/NA):

If NO, qualify associated results as estimated (7).
Has at least one calibration standard been processed ith the samples (Y/N/NA):
If NO, qualify results associated with runs lacking ca bration standards as unusable (R).
Have results for counting efficiency determination n provided? (Y/N/NA):
If NO, qualify all associated results as unusable (R).

Do tritium levels in the blanks exceed the MDA? (Y/_ _NA):

If YES, qualify associated results less than loX the ba kground tritium level (blanks) as
estimated (J).
Have blanks been analyzed with each sample run to check for potential contamination in the

chemical reagents? (Y/N/NA):

If NO, qualify associated results as estimated (J).

Comments/Notes/Qualified Results:

C- . - 3

14



9.7 Fluorometric Analysis of Uranium

Has the laboratory provided evidence that cation and anion interferences are negligible for

the matrix or that matrix interferences have been accounted for? (Y+A):
If NO, qualify associated results as estimated f). .

Has the laboratory provided a description of the me" d of fusion standardization or

provided data supporting fusion standardization? (YVNA).

If NO, qualify associated results as estimated 0).

Was calibration performed immediately prior to sample analysis? (YflyA):

If NO, qualify associated results as estimated ().
Comments/Notes/Qualified Results

15



ConinienlWNoteWQualiuied Results:______________________________________________
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GAS PROPORTIONAL COUNTERS
LOW BACKGROUND BETA COUNTERS

Data Package ID:

Analysis:

A.0 Completeness Checklist

O0IECA

v1-Yes
Analysis Results

Results Report for Sample Analyses and Reanalyses4X Raw Data (Counting Logs, Printouts, Notebook Pages)
- alculation Sheets

v/ Sample Identifications
X ,Detector Identification

-QAnalysis Date and Initials of Analyst
Amounts of Samples Prepared or Counted
Weights of Solids Counted

Tnitial and Continuing Calibratinn

Y,
X,

V

-I-
\A-It

-t
y:

Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclide,
Certification, Expiration Date, and Activity
Amount of Check Standard Used
Raw Data including Counts and Count Duration for Standards
Weights of Preparations
Efficiencies
Weights of Carriers Added, If Applicable
Results of Statistical Tests Used to Evaluate Instrument Reliability and Efficiency.
Checks
Raw Data of Background Counts and Count Duration
Results of Statistical Test Used to Evaluate Instrument Background
Control Limits fo Check Source and Background Counts

Blanks

Detector Identification
Date of Analysis± MDA of Method
Amounts of Reagents Used in Blank

Radiomnetric and Gravimetric Yields

/s Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers Used
Weights of Precipitates or Solids Counted
Calculated Recoveries

A-1

NA-uJv+
Ap P(Crxb-



Duplicates

Detector Identification
Date of Analysis
Aliquots of Samples
Weights of Solids Counted

ount Durations
Sample Identifications
Calculated Precision

Laboratory Control Samples

XK/Detector Identification
V Date of Analysis

'Calculation of Recoveries
Results of Analyses

Comments/Qualified Results:

Mild AA1I
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Data Package ID:

Analysis:

B.0 Completeness Checklist

ALPHA SPECTROSCOPY

b 7&S
(TA - 2- / 2 '?

Analysis Results

Results Report for Sample Analyses and Reanalyses
ZE Raw Data (Spectra, Printouts, Notebook Pages)

Calculation Sheets
.' Sample Identifications
X Detecto enjtfication C;-± alysis Dal and Initials of Analyst

Amunts-tf Samples Counted (Precipitated or Deposited)

X - tcu

N A - ble
Arppto6aVle

Initial and Contiuin Calibration

Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclide,
Certification, Expiration Date, and Activity
Amount of (Check) Standard Used
Raw Data including Spectra or Counts per Channel
Kev/channel
Count Duration for Standards
Efficiencies
Raw Data of Background Counts, Dates Counted, and Duration of Counts

Blanks

etector Identification
/ Date of Analysis

)± MDA of Method
Amounts of Reagents Used in Blank

Duplicates

Yj ietector Identification
/ Date of Analysis

X Amounts of Samples Counted
Z'' Count Durations±' Sample Identifications

Calculated Precision

Radiometric and Gravinetric Yields

X Amounts (Volumes, Concentrations, Activity) or Spikes, Tracers, or Carriers Used
NIST Traceability of Spikes, Tracers or Carriers
Weights of Precipitates or Solids Counted

X Calculated Recoveries

B-1

X,K

X I

-W AAS



Laboratorv Control Sarnples

K tector Identification
V Date of Analysis± .- alculation of Recoveries

Results of Analyses

Comments/Qualified Results:

t~t'&cIWbVHQIAS
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GAMMA SPECTROSCOPY

Data Package ID: ?C> I
C.0 Completeness Checklist

Analysis Results

'/Results Report for Sample Analyses and Reanalyses
' Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages)

>C falculation Sheets
Sample Id n ctons .-6K

zDetictor Idenification and Counting Position
/ Analysis Dat Initials of Analyst

Amounts of Samples Counted

>Cc- iA e

t/A - rck
flQ tc~iI

Initial and Continuinz Calibration

Bak

y(
)-

-7-
y~

Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclides,
Certification, Expiration Date, and Activity
Amount of (Check) Standard Used
Raw Data including Counts and Count Duration for Standards
Efficiencies and/or Geometry and Matrix Factors
Raw Data of Background Counts, Count Dates, and Duration of Counts
KeV/Channel
FWHM

Detector Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used in Blank
Raw Data

Duplicates

Detector Identification
( Date of Analysis

K Amounts of Samples
Count Durations
Sample Identifications
Results of Analyses and Calculated Precision
Raw Data

Radiometric and Gravimetric Yields

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers or Carriers Used.
Weights of Precipitates or Solids Counted
Calculated Recoveries

C-1



Laboratory Control Samples

Detector Identification
Date of Analysis

X C-alculation of Recoveries
Results of Analyses

Conmments/Qualified Results

On nyvi-11P/

C-2

C-



ALPHA EMITTING RADIUM ISOT
USING SCINTILLATION COUNT

OPES
ING

ZOC Uteck.Data Package ID:

Analysis:

D.0 Completeness Checklist

Analysis Results /
Results Report for Sample Analyses and Reanalyses
Raw Data (Gross Counts, Count Duration, Background Count, and
Duration
Calculation Sheets
Sample Identifications
Detector Identification and Counting Precision
Analysis Date and Analyst Initials
Sample Weight

Background Count

Initial and Continuing Instrument Calibration /1
/

Detector Identification
Calibration Dates and Analyst Initials
Identification of Calibration Standards including Radionuclides, Certification, Issue or
Expiration Date and Activity
Amount of Standard Used for Calibration
Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration)
Routine Control Charts

Blanks

Detector Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used
Lot Numbers of Reagents Used
Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration)

Duplicates

Detector Identification
Date of Analysis
Sample Weight
Amount of Spike for Spiked Duplicates
Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

D-1



Radiometric and Gravimetric Yields

Amount of Spike Used for Spiked Samples
Amount of Radium Standard Used for Radiometric Yield Determination
NIST Certification for Radium Standards
Calculated Radiometric Yield
Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination
Calculated Gravimetric Yields

Laboratory Control Samples

Sample Identification
Detector Identification
Date of Analysis
Calculated Recoveries
Results of Analyses
Sample Weight

Comments/Qualified Results:

D-2



RADIUM-226 ANALYSIS USING
SCINTILLATION (LUCAS) CELL COUNTING

Data Package ID:

E.0 Completeness Checklist

Analysis Results

Results Reports for Sample Analyses and Reanalyses
Raw Data (Gross Counts, Count Duration, Backgrou d Coun
Duration)
Calculation Sheets
Sample Identifications
Scintillation (Lucas) Cell Identification
Analysis Date and Analyst Initials
Amounts of Samples Counted
Sample Weight or Volume

/:rG
/

t, and Background Count

Initial and Continuine Instrument Calibration

Scintillation (Lucas) Cell Identification
Calibration Dates and Analyst Initials
Identification of Calibration Standards Including Radionuclides, Certification, Issue or
Expiration Date and Activity
Amount of Standard Used for Calibration
Rad Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration
Routine Control Charts

Blanks

Scintillation (Lucas) Cell Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used
Lot Numbers of Reagents Used
Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

Duplicates

Scintillation (Lucas) Cell Identification
Date of Analysis
Sample Weight
Amount of Spike for Spiked Duplicates
Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

E-1
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Radiometric and Gravimetric Yields

Amount of Spike Used for Spiked Samples
Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination
Calculated Gravimetric Yields

Laboratory Control Samples

Sample Identification.
Scintillation (Lucas) Cell Identification
Date of Analysis
Calculated Recoveries
Results of Analyses

Comments/Qualified Results:

E-2



TRITIUM ANALYSIS USING
LIQUID SCINTILLATION COUNTING 1)

Data Package ID:

F.0 Completeness Checklis

Analysis Results

t

Results Report for Sample Analyses and Reanalyses
Raw Data (Gross Counts, Count Duration, Background Count,
Duration)
Calculation Sheets
Sample Identifications
Instrument Identification
Analysis Date and Analyst Initials
Sample Weight

and Background Count

Initial and Continuine Instrument Calibration

Instrument Identification
Identification of Calibration Standards including Radionuclides, Certification, Issue or
Expiration Date and Activity
Raw Data (Gross Counts, Count Duration, Background Count, and Background Count
Duration)
Counting Efficiency Determination Method and Results
Quench Correction Method

Blanks

Instrument Identification
Date of Analysis
MDA of Method
Amounts of Reagents Used
Lot Numbers of Reagents Used
Raw Data (Gross Counts, Count Duration, Background Count, Background Count
Duration)
Tritium Levels in Background Water

Duplicates

Instrument Identification
Date of Analysis
Amounts of Samples
Amount of Spike for Spiked Duplicates
Raw Data (Gross Counts, Count Duration, Background Counts, and Background
Count Duration)

F-1



FLUOROMETRIC ANALYSIS OF URANIUM

Data Package ID: z00

G.0 Completeness Checklist

Analysis Results

Results Report for Sample Analyses and Reanalyses
X Raw Data (Fluorometer Readings, Notebook Pages, etc.)
)C . Calculation Sheets
7/ Sample Identifications

/Knstrument Identification
' Analysis Date and Analyst Initials

./ Sample Weight

Initial and Continuing Instrument Calibration

Instrument Identification
Calibration Dates and Analyse Initials

2k> Identification of Calibration Standards including Certification, Expiration Date and
Concentration

9X Amount of Standards Used for Calibration
Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Blanks

/Instrument Identification
V' Date of Analysis4 MDA of Method

Amounts of Reagents Used
Lot Numbers of Reagents Used

)Y Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Duplicates

' Instrument Identification
//ate of Analysis

.Z Amodnts of Samples
) Amount of Spike for Spiked Duplicates
X' Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Gravimetric Yields

Weight of Carrier Added for Gravimetric Determination
Weight of Carrier Recovered for Gravimetric Determination
Calculated Gravimetric Yields

G-1



Laboratory Control Samples

Sample Identification
Instrument Identification
Date of Analysis
Calculated Recoveries
Results of Analyses

Comments/Qualified Results:

NJ CV4MA4
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Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

39
Date Printed:
25-FEB-1992 09:27

AnaLIS ID:
Customer:

Date Sanpled:
Sapled By:

aterial Description:
Program Manager:

910412-211
KESSNER

1-APR-1991

Project: G132 0201

SOIL
DL ANBURGEY (# 28912

Procedure No. Analysis Result
------------------------------------- ----------
**** Spectrochemistry Laboratory ***

Seleniun ------

***** Inductively Coupled Plasma Laboratory ****

EPA-3050 Bismuth
EPA-200.7

Limit
a Qual of Error

Customer SampLe ID:
Requisition Number:

Date Sample Received:
Date Sample Completed:
Date SamptL Aproved:

El : ResuLt has been Corrected for Spike

Units

ug/Kg

<10.0

Analyst

29175

mg/Kg EA HESTER

**** Radiochemistry Laboratory *****

EC-134 Cesi n-137
EPA-900.0
EPA-900.0
EPA-906.0
IHA-485
TP-1628
TP-1635

'1635

"** Wet
EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

Alpha Activity
Beta Activity
Strontium

UraniuM Alpha Activity

Technetiun

Plutonizn-238

Plutonium-239

Chemistry Laboratory
Nitrate
Ortho Phosphate IC

Suifate

Cyanide

C)
0)

2.93 Pt
1.26 rA
5.97 Re-
1.31 R(V-

3.66E-1 Rt

,o 9 4 e5r. a*M

+/- 3.OE-1 pCi/g
+/- 2.0 pCi/g
+/- 3.9 pCi/a
+/- 4.6E-1 pCi/g
+/ 2.OE-1 pCi/g
+/- 13.9 pCi/g
+- 8.9E-2 pCi/g
+/- 8.9E-2 pCi/9

<20
<20
<20

<0.1

ug/g
ug/2

ug/g
ug/g

Spike Recovery Data

Unspike
AnaLysis Result

NITRATE 0
ORTHO PHOSPHATE IC 0
SULFATE 0

Amount

Spike

100
100
200

Spike Amsunt
Result Units Recovered

99 ug/g
88 ug/g

176 ug/g

Percent
Recovered

99. 99.0
88. 88.0

176. 88.0

-- L -A?

Atll

SWJ75

6-APR-1991
24-SEP-1991

QA
FILe Nunber

10427A

107168

Date
CompLeted

27-JUN-1991

16-JUL-1991

SM
SM
SM
SM
SM
SM
SM
SM

CA

CA
CA

KINNEBREW

KINNEBREW
KINNEBREW

KINNEBREW
KINNEBREW

KINNEBREW
KINNEBREW
KINNEBREW

SEDLACEK.
SEDLACEK

SEOLACEK

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
EHV-534
ENV-534
ENV-534

91-44 IA.
91-4 IA
91-44 IA
91-29

6-JUN-1991
10-JUN-1991
10-JUN-1991
29-MAY-1991
28-APR-1991
6-JUN-1991
6-JUN-1991
6-JUN-1991

21-APR-1991
21-APR-1991
21-APR-1991
20-MAY-1991900019

11,/A



Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

40
Date Printed:
25-FEB-1992 09:28

AnaLIS ID:
Customer:

Date Sampled:
Sampled By:

Material Description:
Program Manager:

910412-212
KESSNER

1-APR-1991

Project: 0132 0201

SOIL
DL AMBURGEY (0 28912

Customer Saple ID:
Requisition Number:

Date Sample Received:
Date Sample Completed:

BWJ76

6-APR-1991
24-SEP-1991

Date Sample Approved:
0 : Result has been Corrected for Spike

Limit
Procedure No. Analysis Result Q Qual of Error Units Analyst
------------------------------------ ---------- -------- ------------- ---------- ---------------
*t*** Spectrochemistry Laboratory ***

Selenium

*** InductiveLy Coupled Plasma Laboratory *
EPA-3050 Bismuth
EPA-200.7

ug/Kg

<10.0

29175

mg/Kg EA RESTER

QA
File Number

10427A

107168

*** Radiochemistry Laboratory *

EC-134 Cesi um-137
EPA-900.0 Alpha Activity
EPA-900.0 Beta Activity
EPA-906.0 Strontium
IHA-485 Uranium Alpha Activity
TP-1628 Technetium
TP-1635 Plutonim-238
T" '635 Plutonium-239

***" Wet
EPA-300.O0
EPA-300.0
EPA-300.0
EPA-335.2

Chemistry Laboratory *
Nitrate
Ortho Phosphate IC
Sulfate

Cyanide

20.22 a-
3.27 24-

27.80 y244-
2.65 R4-

4.45E-1 R)
48.10 ( 9

0.0 9 00

'20
<20
<20

<0.1

Date
Completed

27-JUN-1991

16-JUL-1991

+/-
+/-

+/-
+/-
+/-
+/-
+/-

8.2E-1
2.3
5.0
5.4E-1
2.2E-1
15.3
1.oE-1
8.9E-2

pCi/g
pCi/g
PCi/g

PCi/g
pCi/g
pCi/q
pCi/g
pCi/g

SM
SM
SM
SM
SM
SM
SM
SM

KINNEBREW
KINNEBREW

KINNEBREW

KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW
KINNEBREW

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
91-29

6-JUN-1991
10-JUN-1991
10-JUN-1991
29-MAY-1991
28-APR-1991
6-JUN-1991
6-JUN-1991
6-JUN-1991

21-APR-1991
21-APR-1991
21-APR-1991
20-MAY-1991

ug/g
ug/l
ug/g
ug/

CA SEDLACEK
CA SEDLACEK
CA SEDLACEK
900019
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Oak Ridge K-25 Site

Analytical Chemistry Department
Results of Analyses

Date Printed:
10-FEB-1992 14:23

AnaLIS ID:
Customer:

Date Sanpled:
Sampled By:

Material Description:
Program Manager:

910415-089
KESSNER
1-APR-1991

Project: G132 0261

SOIL

DL AMBURGEY (# 28912

Customer Sample ID: BOJ75-MS
Requisition Nutber:

Date Sample Received: 6-APR-1991
Date Sample Completed:
Date Sarple Approved:
Q : Result has been Corrected for Spike

Procedure No. Analysis
Limit

Result 0 Qual of Error Units Analyst
QA Date

FiLe Nutmber Completed

."" Spectrochemistry Laboratory .".

Selenium

**"* Inductively Coupled Plasma Laboratory*

EPA-200.7(CLP) Bismuth

**"* Radiochemistry Laboratory "..

EC-134 Cesi um-137

EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity

EPA-906.0 Strontium

IHA-485 Urani un Alpha Activity

TP-1628 Techneti um
- 635 Plutonium-238

635 Plutoniun-239

NA

NA
1.40E3

1.79E3
2.13E4

35.50
3.37E2

1.35E-1
11.00

ug/Kg MJ SCHEUER NA

+/-

27.0
28.0
35.0
1.9
21.7

1.4E-1
1.1

".* Wet Chemistry Laboratory ..
EPA-300.0 Nitrate 88
EPA-300.0 Ortho Phosphate IC . 99
EPA-300.0 Sulfate 176
EPA-335.2 Cyanide

"**- Conents from the Wet Chemistry Laboratory *

MS/MSD NOT PREFORMED ON CYANIDE ANALYSIS

-*- Conents from the Inductively Coupled Plasma Laboratory ***

This sample was not chosen to be spiked by the ICP laboratory.

pCi/g
pCi/9
pCi/g
pCi/ 9
pCi/g
pCi/g
pCi/g
pCi/9

ug/g
ug/g
ug/g
ug/g

SM
SM

SM
SM

SM
SM

SM
SM

CA

CA
CA
MH

KINNEBREW
KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

KINNEBREW

SEDLACEK

SEDLACEK

SEDLACEK

FELLER

ENV-534
ENV-534

ENV-534
ENV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
x

16-JUL-1991

6-JUN-1991
10-JUN-1991
10-JUN-1991
29-MAY-1991
28-APR-19M
6-JUN-1991
6-JUN-1991
6-JUN-1991

21-APR-1991
21-APR-1991
21-APR-1991
21-APR-1991

ug/Kg
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Date Printed:
10-FEB-1992 14:24

Oak Ridge K-25 Site
Analytical Chemistry Department

Results of Analyses

AnaLIS ID:
Customer:

Date Sampled:
SampLed By:

Material Description:
Program Manager:

910415-090
KESSNER

1-APR-1991

Project: G132 0201

SOIL

DL AMBURGEY (# 28912

Customer Sample ID: B00J75-MSD
Requisition Number:

Date Sample Received: 6-APR-1991
Date Samiple Coapleted:
Date SanpLe Approved:
[2 : Result has been Corrected for Spike

Procedure No. Analysis Result

'" Spectrochemistry Laboratory **"
Selenium --------

Limit
a Guat of Error Units Analyst

CA Date
File Number Completed

ug/Kg

***** Inductively Coupled Plasma Laboratory *

EPA-200.7(CLP) Bismuth

.. * Radiochemistry Laboratory *

EC-134 Cesium-137

EPA-900.0 Alpha Activity

EPA-900.0 Beta Activity

EPA-906.0 Stronti Li

IHA-485 Uraniun Alpha Activity

TP-1628 Technetiun
TO-1635 Plutoni n-238

635 PLutonium-239

"*.. Wet
EPA-300.0
EPA-300.0
EPA-300.0
EPA-335.2

Chemistry Laboratory **
Nitrate

Ortho Phosphate IC

Sulfate
Cyanice

NA

NA

1.52E3

1.84E3
1.82E4
37.90

3.27E2

1.73E-1
11.20

ug/Kg NJ SCHEUER NA

+/-

+/-

+/ -

+/-

+/-

+/ -

+/-

+/-

28.0
29.0
33.0
2.1
21.5
1.5E-1
1.1

'20
<20
<20

x

pCi/g

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCI/g

ug/g
ug/g
ug/2

ug/g

SM

SM
SM

SM
SM
SM
SM
SM

CA

CA

CA

MH

KINNEBREW

KINNEBREW

KINNEBREW
KINNEBREW

KINNEBREW

KINNEBREW
KINNEBREW

KINNEBREW

SEDLACEK

SEDLACEK
SEDLACEK

FELLER

ENV-534
ENV-534
ENV-534
ERV-534
ENV-534
ENV-534
ENV-534
ENV-534

91-44 IA
91-44 IA
91-44 IA
x

""* Connents from the Wet Chemistry Laboratory***

MS/MSD NOT PERFORMED ON CYANIDE ANALYSIS

"*" Connents from the Radiochemistry Laboratory

THE SPIKE RECOVERY ON SAMPLE NUMBERS 910145-089MS, 090MSO
FOR PLUTONIUM WAS BASED ON THE TOTAL OF PU-238 AND PU-239.

16- JUL-1991

6-JUN-1991
10-JUN-1991
10-JUN-1991
29-KAY-1991
28-APR-1991
6-JUN-1991
6-JUN-1991
6-JUN-1991

21-APR-1991

21-APR-1991
21-APR-1991
21-APR-1991
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.*.** Coments from the InductiveLy Coupled Plasma Laboratory

This safple was not chosen to be spiked by the ICP Laboratory.


